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You can wait for industry standards 

to mandate improved performance. 

Or you can have it now on Maxell. 

The Gold Standard. 



The refinements of The Gold Standard, from 
oxide particles to lubricant to jacket, are uniquely 
Maxell. And therefore, so are the benefits. 

Our unique, uniform crystals assure dense 
oxide packing. So you begin with an origi- 
nal signal of extraordinary fidelity. A signal 
we safeguard in ways that leave industry 
standards in our wake. 

An advanced binder bonds oxides 
to the base material preventing time 
and money-wasting dropouts. 
Calendering then smooths the sur- 
face for a read/write signal that stays 
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clear and accurate. And lubricants reduce fric- 
tion between head and disk for a longer media 

i and head life. To house it, we then 

constructed a new jacket heat- 
resistant to 140° F to withstand drive 
heat without warp or wear. And 
created the floppy disk that 
leads the industry in error-free 
performance and durability. 

All industry standards exist to 

assure reliable performance. 

The Gold Standard expresses 

a higher aim: perfection. 
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It's worth it. 

Computer Products Division, Maxell Corporation of America, 60 Oxford Drive, Moonachie, N J. 07074 201-440-8020 
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You, your child or 
your secretary 



can now use your computer and 
never have to open a book! 



One hour of easy listening 
replaces all the confusing 
written manuals usually required 
to begin using your new computer. 
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When the computer is unpacked and the power is turned 
on, you are anxious to do more than merely admire the 
attractiveness of your new computer. You made an investment 
for a purpose! Why not get the system up and running instantly? 

If your application is business, you don't really have a lot of time 
to study the BIG THICK MANUALS! They are fine for researching 
more advanced applications. For now you want to realize the benefits 
of the word and number processing power available at your finger tips! 

Buy the Computer you have your heart set upon and let us teach you 
how to manipulate the operating system. Buy the Word and Number Processing software to let 
it perform all your important business functions and let us PATIENTLY, INEXPENSIVELY and 
INSTANTLY get the system down to the business of producing RESULTS! 

Available nationwide at "The Xerox Stores," participating Computerland Stores 

and other selected dealers. 

MOST PRICED UNDER $40 

These "plain language" condensed user's manuals are available now in standard audio cassette. 
Many others are being developed and will soon be available... 
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DEALERS: 







Add a CUSTOMER SUPPORT department to your store. Use your time for SELLING not 
TEACHING! Your customers will have their new computer up and operating the day of 
purchase! END the USER MANUAL MYSTERY stock MICRO Instructional tapes! 

TRADEMARKS OF: 1. Apple Corp.; 2. Heath Company /Zenith Radio Corp ; 3. IBM Corp.; 4. Osborne Computer Corp.; 5. Xerox Corp.; 6. Ashton Tate; 
7. Peach Tree; 8 Beaman-Porter; 9. I. U.S.; 10. Sorcim; 11. Visicorp; 12. MicroPro Int. Corp.; 13. Sof/Sys; 14 Digital Research; 15. Cromemco; 16. Condor 
Computer; 17 Franklin Computer Corp.; 18. Stoneware, Inc.; 19. Sony; 20. Toshiba Electronics 

Copyright 19K2 MICRO Instructional Inc 
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6299 W. SUNRISE, FT. LAUDERDALE, FL 33313, (305) 584-3133 
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FOR PRINTER VALUE THAT'S 
OUT OF THIS WORLD 
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Over thirty years of down-to-earth experi- 
ence as a precision parts manufacturer has 
enabled Star to produce the Gemini series 
of dot matrix printers — a stellar combina- 
tion of printer quality, flexibility, and reliabil- 
ity. And for a list price of nearly 25% less 
than the best selling competitor. 

The Gemini 10 has a 10" carriage and 
the Gemini 15 a 15 1 /2" carriage. Plus, the 
Gemini 15 has the added capability of a bot- 
tom paper feed. In both models, Gemini 
quality means a print speed of 100 cps, high- 
resolution bit image and block graphics, 
and extra fast forms feed. 

Gemini's flexibility is embodied in 
its diverse specialized printing 
capabilities such as super/ 
sub script, underlining, back- ' 
spacing, double strike mode , 
and emphasized print mode. An- 
other extraordinary standard micronics 



feature is a 2.3K buffer. An additional 4K 
is optional. That's twice the memory of lead 
ing, comparable printers. And Gemini is 
compatible with most software packages 
that support the leading printers. 

Gemini reliability is more than just a 
promise. It's as concrete as a 180 day war- 
ranty (90 days for ribbon and print head), a 
mean time between failure rate of 5 million 
lines, a print head life of over 100 million 
characters, and a 100% duty cycle that 
allows the Gemini to print continuously. 
Plus, prompt, nationwide service is readily 
available. 

So if you're looking for an incredibly 

) high-quality, low-cost printer 
that's out of this world, look 
^ to the manufacturer with its 
feet on the ground — Star and 
® the Gemini 10, Gemini 15 dot 

i n c matrix printers. 
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PUBLISHER'S REMARKS Way 

Micro 
Bonanza 



By 

ne Green 



Cash In 
On the 
Growth 



Anything negative you've heard about 
being rich is pure sour grapes. It is one 
hell of a lot more fun than being poor. 

One of the reasons I keep dwelling on 
making money is because the microcom- 
puter field offers such a wide range of 
superb opportunities to cash in on the 
coming growth. In most fields, if you 
know the secrets of success, you can do 
well. In the microcomputing industry, 
you can become a phenomenon. It's a lot 
easier to be a success in a field which is 
growing and which is going to continue 
to grow for an indefinite time. 

Opportunity for Success 

Computer hobbyists, by the hundreds, 
are taking advantage of this potential by 
opening stores to sell and service com- 
puters. Hundreds more have gone into 
business making add-on products or pro- 
ducing software, with several dozen 
making it into the millions column. . . 
and a few hundred losing their shirts. 

If you look at the microcomputer in- 
dustry today, you'll see its awesome 
growth over the last seven years. Yet, if 
you put it into perspective you can see 
that microcomputing is still in its early 
stages of growth, with no real end in 
sight. That means that the opportunity to 
get started in a small business and ride 
its growth to success is better than ever. 

In my editorials, I've been citing the 
many areas of growth I see open to the 
beginning entrepreneur. 

By investing money in a new business, 
an entrepreneur has a chance to make 
that business grow and create more jobs. 
Without investment money, abusiness's 
growth rate is much slower. Remember 
that our population is growing, and thus 
there is a constant need for more jobs. 

Bureaucrats and Taxes 

Of course, when a business grows, so 
do taxes. Money taken away from indi- 
viduals and businesses in taxes provides 
jobs for bureaucrats, not for products we 
can buy. This causes a slowing down of 
the cash movement. 

I suppose that if government services 



were bid to competing firms, we might 
get a better run for our money. It's kind of 
like having a firm with 90 percent of the 
employees in management and 10 per- 
cent producing goods. The end result: 
more money is taken in taxes and fewer 
jobs are possible. 

But what about the millionaire who 
buys a yacht? That's wasted money, isn't 
it? Parts made by a hundred firms go into 
the yacht, along with an enormous 
amount of labor, which results in work- 
ers taking home paychecks which are 
spent not only on cars, food and ex- 
penses, but on taxes. The money keeps 
right on moving around in circles, except 
for the percentage taken out in taxes. 

Now you may argue that I'm being un- 
fair in categorizing tax money as wasted. 
Obviously it all isn't wasted. We do need 
services such as the police and the mili- 
tary. But these worthwhile functions of 
the government seem to get lost in a bliz- 
zard of waste. 

Having worked at one time for a re- 
search and development firm, I can tell 
you first-hand that the waste of money 
in just that aspect of supplying the mili- 
tary is awesome. Also, I was in the Navy 
during the war and I saw incredible 
amounts of electronic equipment being 
trashed when the war ended, rather than 
being made available to industry. 

There is much to be said for the Propo- 
sition 13 and Proposition 2Vi approaches 
to weaning the government of waste and 
corruption. The politicians try at first to 
cut services; but eventually, pressure 
from the people forces efficiency from the 
government. 

The governor of New Hampshire ap- 
pointed a task force of businessmen to 
assess the state government, looking for 
areas where services could be cut, con- 
solidated or made more efficient. The re- 
sult was a practical report, at little cost to 
the state, showing how millions of dollars 
could be saved, both in state and federal 
programs. At a recent Chamber of Com- 
merce meeting, the local businessmen 
made it clear to all of the people seeking 
election to the state legislature that they 



want to see these recommendations im- 
plemented. 

President Hoover set up a similar com- 
mission about 50 years ago. His group 
came up with a large number of practical 
ways to cut government and save 
money. Few of the recommendations 
were implemented. 

Perhaps it is time for a new task force 
from the private sector to study the feder- 
al government and come up with some 
recommendations for both improving 
services and cutting costs. Businessmen 
have to think in these terms because 
they are in competition with other busi- 
nesses. If the difference in quality or price 
varies more than clever marketing can 
cover up, a business is in trouble. 

Waste Not . . . 

My own approach to keeping taxes low 
and thus sending little money down the 
garbage chute in Washington is simple. If 
you think of the cash flow for a business 
as a continuous process, where a little 
slowing of the income results in the ac- 
counts payable building up and a speed- 
ing up of income lowers the accounts 
payable, you have the idea. 

If the income gets two months ahead of 
being even, you basically have to send 
one month of that income to the govern- 
ment to help them pay for old army bases 
and antique battleships. If you get two 
months behind with income, your sup- 
pliers are letting you use their money for 
your growth and there are no taxes on 
profits. Obviously, the more you can run 
a business on credit, the more money 
you'll have to invest in more jobs. . . 
which is growth. 

The tricky part is to avoid getting so far 
behind that your creditors start to get 
disturbed. There are perils with this type 
of growth financing too; any unforeseen 
drops in sales can quickly get your sup- 
pliers upset. You have a much narrower 
margin for error when you are skating on 
the brink of overused credit, and you'd 
better be sensitive to any slowing down of 
income. 

The Opportunities 

With the microcomputer industry 
growing at such a rapid rate, it's obvious 
that the income won't be slowing down. 
We do see some slack as a result of the 
current economic chaos in the world, but 
nowhere near the problems besetting 
more stabilized industries. We know that 
in the long run we are looking at many 
years of increasing demand for small 
computers and communications, so we 
couldn't find a better industry in which 
to work. 

There are only about 5000 stores sell- 
ing computers today. That's nothing 
compared to what I expect to see within 
three or four years; I think we'll have 
ten times that many. If we're going to 
support the need for computers in busi- 
ness, in schools and in the home, we are 
going to have to build up an industry per- 



haps a hundred times the size of what we 
have today. 

The opportunities are there, if you've 
built up your own skills. This market is 
going to require computer stores to sell 
the systems. It is going to take a service 
network vastly beyond anything we have 
today. We'll need software stores and 
we'll need software specialists to custom- 



We have to build up 

an industry perhaps 

a hundred times the size 

of what we have today. 



fit software for businesses and homes. 
We'll need an unending supply of innova- 
tive accessories for our systems. 

The retail businesses will have to be 
supported by distribution, which will in- 
clude local salespersons for many of the 
larger firms, manufacturer's representa- 
tive organizations, distributors and fac- 
tories. The promotion of the products will 
bring about the development of specialty 
advertising agencies. 

The rash of small electronic gadgets 
we've seen in the last two or three years is 
nothing compared to what we will have 
in a few more years, when we'll be able to 
marry microcomputers, communications 



systems, new types of chips and business 
needs into specialized equipment. 

More Interest 

We're seeing a growth in interest in 
portable computers, sparked by the ex- 
traordinary success of the Osborne. 
We're starting to see some serious hand- 
held computers; how long will it be before 
we have a handheld computer the size of 
a small hardcover book? The lid may be 
an LCD readout and the computer will be 
able to communicate via microwave with 
any nearby computer system acting as a 
terminal or as a self-contained computer. 
I'll give it two or three years. 

With microelectronics, the keyboard 
won't even need wires to connect to the 
computer. We already have small signal- 
ing devices which plug into the power 
lines and which can control lamps and 
other gadgets anywhere in the house by 
remote control. These are sold in Sears. 

All of this is going to require technical 
and sales skills to make, distribute and 
service. The people who take the time to 
develop these skills are going to have the 
advantage. 

Like Apple, most of the large business- 
es today got started in a garage or a cellar 
somewhere. Sure, for every big success 
there are a thousand busts, but if you do 
your homework and pay your dues, 
you'll have a good chance of being one of 
the winners. □ 
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Leap into 
a new 

dimension 



with 



Aztec C! 



C COMPILERS-COMMON FEATURES: 

• UNIX VER 7 compatibility • standard float, double, and long support • run time library with full I/O 

and source • fast compilation and execution • full language. 

AZTEC C II CP/M (MP/M) $199 

• produces relocatable 8080 source code • assembler and linker supplied • optional M80 interface • 

SID/ZSID debugger interface • library utility • APPLE requires Z80 and 16K card 

AZTEC C ] [ APPLE DOS $199 

• relocating assembler supplied • APPLE SHELL • VED editor • library and other utilities 

• requires 16K card 

C86 IBM PC MSDOS CP/M-86 $249 
• directly produces 8088/8086 object code • linker supplied 

Manuals-$30 ORDER BY PHONE OR BY MAIL-Specify products and disk format 




MANX 

software systems 
Box 55, Shrewsbury, NJ. 07701 (201) 780-4004 




CP/M FORMATS 8" STD HEATH, APPLE, OSBORNE, NORTHSTAR, OUTSIDE USA -Add S10 In N.J add 5% sales tax 
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DIAL-UP DIRECTORY 

Softerm Earns 
Honors Status 



By Frank J. Derfler, Jr. 



Bank Box, Intone, 

RCA VP-3501 

Lead New Terminals 



Welcome to the 36th edition of Dial-up 
Directory. 

Before we move into the fourth year of 
our examination of data communica- 
tions systems, I would like to introduce 
you to three unique kinds of communica- 
tions terminals: one for home banking, 
one for use with information utilities and 
one for portable operations. But first, let's 
look at a handy switching device and a 
new entry onto the software honor roll. 



A-B Boxes 

Back in the early history of communi- 
cations, a smart technician got tired of 
plugging and unplugging cables and de- 
signed a box with a big switch to change 
the connections between different 
devices. These became known as "A-B 
boxes" because those were the alterna- 
tives they presented. 

Recently, I became tired of plugging 
and unplugging cables from the many 
modems sitting on top of my computer 
and decided to investigate the availabili- 
ty of A-B Boxes for RS-232C cables. 

My favorite 4 'wish book' ' for this kind of 
device has become the Black Box Catalog 
(PO Box 12800, Pittsburgh, PA 15241). 
This catalog lists 31 models of switches 
able to change RS-232C, parallel printer 




The MFJ RS-232 Transfer Switch 
switches between two RS-232 devices 
and presents a visual display of the 
status of the individual signaling lines. 
The unit can also swap lines 2 and 3 
I with a push of a button. 
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and coaxial cables. 

These devices, however, are not inex- 
pensive. A simple two-position RS-232C 
switch has a list price of $107.50. Some- 
how, I thought there had to be a less ex- 
pensive way to do it. 

Martin Jue at MFJ Enterprises in 
Starkville, MS, has been making small 
peripheral devices for the radio, video 
and sound industries since 1976. He re- 
cently released an A-B switch box for 
RS-232C cables with some special fea- 
tures and a special price. 

The MFJ RS-232 Transfer Switch has a 
series of LEDs on the front panel that pro- 
vides you with a visual indication of the 
status and activity on the most important 
RS-232C lines. Additionally, the push of 
a button can swap lines 2 and 3 on the ca- 
ble to meet the needs of various wiring 
combinations. MFJ sells this attractive 
device for $79.95. 

A two-way RS-232C switch has a cou- 
ple of nice applications. If you have added 
one of the low-cost 1200-baud UDS 
212LP modems to your old 300-baud 
modem, this switch will allow you to 
move quickly between them. It can also 
be used to switch the line between two 
devices, such as the Hayes Smartmodem 
and Hayes Chronograph. 

The MFJ transfer switch has been use- 
ful as a troubleshooting device. I have a 
constantly-changing mix of hardware 
and software moving across my desk and 
sometimes it doesn't seem to want to talk 
together. The status indicators on the 
transfer switch tell me if the data is really 
going both ways; they also reveal the 
status of the "data set ready" and "clear 
to send" lines. 

The only other device I've seen that's 
capable of providing the features found in 
the MFJ Transfer Switch costs more than 
$200, so at $79.95 the MFJ device is a 
bargain. And the folks at MFJ are work- 
ing on a switch box with two input and 
two output ports and they plan to contin- 
ue to expand their line of switching de- 
vices. (Martin, we need something that 
provides easy jumpering of various pin 
combinations.) 



You can write to MFJ Enterprises at 
921 Louisville Road, Starkville, MS 
39759, or call 800-647-1800. 



"Dumb" Terminal? 

If your terminal program looks like a 
"dumb" terminal to the mainframe, you 



Address correspondence to Frank 
Derfler, PO Box 69L Herndon, VA 
22070. 



Softerm 

If you've been following this column, 
you know there are a few data communi- 
cations programs I consider superior to 
the rest. My honor roll includes Om- 
niterm for TRS-80 computers. Crosstalk 
for CP/M and IBM systems and the Profes- 
sional series from Southwestern Data 
Systems for Apple II machines. 

Well, these folks are going to have to 
make room on the honor roll. I've found 
another program I think does things 
right: Softerm, a smart terminal program 
from Softronics in Memphis, TN. 

Softerm 's main attraction is its ability 
to pretend to be one of the 13 most popu- 
lar commercial asynchronous communi- 
cations terminals. 

The version of Softerm I saw emulates 
the most common character-oriented ter- 
minals, such as the DEC VT-100, Hazel- 
tine 1400, Lear Siegler ADM-3A and 
Tele video 910. Softronics is working on 
command files for block mode terminals 
such as the IBM 3101, DEC VT-131 and 
others. 

Terminal emulation will work to your 
advantage if you communicate with 
mainframe systems. Many mainframe 
programs are written specifically to ad- 
dress a certain kind of terminal. They 
take advantage of the features of this ter- 
minal and use cursor addressing (move- 
ment on the screen), reverse video and 
specially-designated keys to improve the 
presentation and exchange of data. 




THE Disk Buffering Enhancement 



SPEED UP 




your programs! 

Now with printer 
buffering too! 



4** 



^tiMiecifi^ttt 



* 



^PPV 



* 



(or 

IBM PC-DOS 

or 

CP/M 2.2 

Enhances Wordstar, dBase, Supercalc , MS Basic 
and many others— Formats 8" IBM 3740 and 5" 
Osborne, Northstar, Altos, Zenith, Apple II with 
Softcard, Televideo, Xerox and others. 



• » 





CALL (415) 283-6824 NOW! or SEE YOUR DEALER 



fectme SoUware Corp. • 3&&b NU. 0\ablo Blvd., Suite 130 • Lafayette, CA 94549 
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Cache/0 is a trademark of Techne Software Corp • Cache/Q is a product of Techne Software Corp • Copyright 1982 by Techne Software Corp • CP/M is a trademark of Digital Research • PC-DOS is a trademark of IBM Corp 
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The Bank Box remote banking terminal from the Microperipheral Corporation can 
receive graphic images from a host system at 1200 baud. It is designed to sell in 
quantity for less than $100. 



may miss some of these benefits in the 
best case and be faced with some strange 
control characters on the screen in the 
worst case. 

Softerm comes with special files con- 
taining the commands needed to do the 
terminal simulation. Most commercial 
terminals can display 80 characters on a 
line, but the Apple II is usually limited to 
half of that width. 

Softerm works around this by provid- 
ing horizontal scrolling capability. You 
can see the first or second set of 40 char- 
acters in an 80-character line. 

Similarly, commercial terminals have 
many special function keys capable of 
providing simple entry of unique com- 
mands. Keys on the Apple II keyboard 
have to do double and triple duty to simu- 
late this capability. 

Apple Substitute 

Using the Apple II as a substitute for a 
special terminal is more complex than 
using the terminal itself, but the added 
operator workload is worth it in order to 
gain the ability to use special programs 
and displays. 

Softerm also features powerful and 
flexible file transfer and manipulation ca- 
pabilities. The program includes a spe- 
cial error-detection and correction proto- 
col allowing Softerm-equipped machines 
to exchange any type of Apple II file. Sof- 
tronics plans to provide a version of this 
protocol in Fortran 77 so users of main- 
frame computer systems can exchange 
data with Softerm-equipped Apples. 

This sounds as if the tail is wagging the 
dog, but it may be one answer to the 
problem of software and data file port- 
ability between small and large systems. 

Local disk files can be manipulated in 
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many ways while the program stays on 
line with a host system. The user can 
read files, format them and execute 
many of the disk commands while stay- 
ing on line. The program pages data files 
through a buffer, so it is not limited by 
the size of the buffer space available. 

The number and type of options for the 
transmission of files are extensive and 
should allow you to send information to 
and through a complex jumble of value- 
added carriers and information utilities. 

Command Control 

The file transfer modes of operation are 
controlled by the use of 22 different com- 
mands. The command verbs actually 
make up a high-level control language 
unique to the Softerm program. 

This is in contrast to the purely menu- 
driven method of operation most com- 
munications programs use. Softerm has 
menus that provide a listing of the op- 
tions when you need it, but they are few 
in number. 

The commands include Connect, Dial 
and Hangup for modem control, and 
Send, Receive and Speed for file 
transmission. 

Speed is a command that performs 
what I refer to as the "throttling 
function." The Softerm manual calls it 
"transmit speed attenuation," but I 
won't argue over terms; it's a useful com- 
mand that allows you to insert a slight de- 
lay between transmitted characters to al- 
low information carriers and utilities to 
keep up. 

Often, the complex process of comput- 
ers moving information cannot handle a 
prolonged full-speed transmission of 
data. Softerm allows you to insert a pause 
in increments of 520 ^s between charac- 



ters to provide the receiving system with 
some breathing room. This method of 
throttling the throughput of the system 
can solve some otherwise puzzling com- 
munications problems. 

Softerm also provides for prompted 
transmission to host systems. Many 
hosts want to signal for the next line 
of data and text. If your program trans- 
mits before the host is ready, the data 
may be lost. 

A surprising number of programs do 
not provide for prompted transmission. 
Softerm allows full definition of the 
prompted characters the program looks 
for before transmitting a line. 

The Softerm program can be used with 
a large number of 80-column display 
boards and communications cards. It 
contains the routines needed to automa- 
tically interface with the Hayes Micro- 
computer Products Micromodem II and 
the Novation Apple-Cat. You can use 
most of the common communications 
cards on the market and you can use 
macro keyboard codes to communicate 
with a Hayes Microcomputer Products 
SmartModem. 

Head of the Class 

The documentation for Softerm is in 
the same class with the best (Omniterm 
and Z-pro). Its table of contents, glossary 
and index are thorough and the text is 
professional. 

Softerm is a complex program; it's 
more complicated to use than most ter- 
minal software. An inexperienced person 
starting the program for the first time 
probably would need some help. Once it 
is configured, a clerical person could use 
the Apple as a terminal, but operation 
still wouldn't be as simple as using the 
real terminal. 

I rate the program highly, however, be- 
cause it's complete, flexible, well- 
planned and well-documented. It pro- 
vides a capability that the Apple II simply 
wouldn't have otherwise. 

Softerm carries a list price of $150. 
Contact Softronics, 6626 Prince Edward 
Place, Memphis, TN 38139 (phone 
901-755-5006) for more information. 



Tale of Three Terminals 

There is enough room in the world of 
data communications to allow for many 
kinds of equipment and users. In this sec- 
tion, I'll describe three very different ter- 
minal devices capable of extending com- 
munications into homes and offices. 

Bank Box 

The Bank Box doesn't look like a termi- 
nal — it looks more like a telephone dialer 
with a large keypad. 

Actually, it's a unique device combin- 
ing the best attributes of 1200-baud ser- 
vice with low-priced technology and col- 
or graphics. 

The Bank Box contains a CPU, screen 
memory, an e\ghVeo\oT video controller 
for screen management, an integral 




Stay in touch 

with the world 
anywhere you go. 

Plug into the largest information 
banks ever compiled, with the inex- 
pensive and easy-to-use RCA Videotex 
Terminal. 



Electronic news . . . stock market 
updates direct to home or office . . . 
published articles . . . government 
and industry reports . . . electronic 
mail . . . there's hardly anything going 
on, anywhere in the world, that can't 
be captured by giant computers, 
ready to be examined at the touch of 
a button. But until recently, these vast 
resources were available only to a 
select few: those having access to the 
largest computers and the skill to 
use them. 

Suddenly, that's all changed. Now 
the information of the world is availa- 
ble to anyone who can tap out a few 
words on a keyboard. The reason: an 
extraordinary piece of portable equip- 
ment that weighs less than six pounds, 
takes no special training to operate, 
and gives you instant access to the 
world's major information and commu- 
nication services. 

The RCA VP3501 Videotex Terminal. 

With the VP3501 , you don't need a 
personal computer. If you have a tele- 
phone and a TV set, you have every- 
thing you need to get in touch with the 
incredible range of services at Compu- 
Serve, The Source, the Dow Jones 
News/Retrieval Service and others. 

The world of videotex. 

A subscription to such services 
gives you ready access to literally thou- 



sands of "menu" selections covering 
subjects of vital interest. 




Read electronic editions of impor- 
tant newspapers and magazines, 
right on your TV screen . . . national 
and international news . . . weather, 
sports . . . direct from the newswires. 

Research almost any subject in 
depth . . . with published articles . . . 
government and industry reports 
. . . other authoritative sources. 

Keep up with the world of finance 
. . . latest stock market prices . . . 
commodity reports . . . market 
and business commentaries . . . 
detailed information on thousands 
of publicly held companies. 

Send and receive electronic mail 
with other subscribers nationwide, 
including private person-to-person 
communication at less cost than a 
long distance phone call. 

Bank and shop at home . . . choose 
from thousands of electronically 
catalogued items . . . made availa- 
ble at discounted prices. 

Enjoy a wide selection of home serv- 
ices, including dozens of challeng- 
ing games to test your family's playing 
skills. 



Quick and easy start-up. 

The VP3501 is as easy to use as a 
video game. Just follow the easy-to- 
understand instructions you get in the 
User's Guide. Connect the VP3501 
to your phone and TV set, turn it on, 
touch a few keys, and you're in direct 
contact with a whole new world of 
information. 

Other VP3501 applications. 

The VP3501 may also allow you to 
communicate with your company or 
school computer, in addition to the 
many subscription services available. 
There are expansion interfaces for a 
printer and cassette recorder. These 
features can provide you with hard 
copy and a full cassette of down- 
loaded information for review off-line, 
at your convenience. You can even 



write and run your own programs on 
host computers. In addition to the 
built-in direct connect modem and RF 
modulator, the VP3501 has 58-key 
alphanumeric and 16-key calculator 
keypads . . . resident and user-defina- 
ble character sets. Color-locking cir- 
cuitry provides sharp graphics . . . 
and there are programmable tones 
from a white noise generator. 

Order now: only $399. 

\Afe know of no comparable videotex 
data terminal available today at this 
low price. The VP3501 terminal 
comes with basic cables and connec- 
tions for your TV set and telephone 
(with certain phones, the optional 
RCA acoustical coupler may be neces- 
sary), and the illustrated User's Guide 
with comprehensive instructions. 
Order now and you'll also get a free 
hourof connect time from CompuServe, 
The Source and the Dow Jones News/ 
Retrieval Service. Try the VP3501 for 
just 10 days. If not completely satis- 
fied, you can return it to RCA for a 
full refund. 

Call toll-free: 800-233-0094. 

In Pennsylvania, call collect to 71 7- 
393-0046. Visa and MasterCard 
orders are accepted by phone or mail 
your order direct to RCA Microcom- 
puter Products, Dept.,MC-183 Cus- 
tomer Service, New Holland Avenue, 
Lancaster, PA 17604. Be sure to 
include name and shipping address, 
telephone, and payment: $399.00 
each, plus $3.00 each shipping, plus 
applicable state and local taxes. Send 
check or money order payable to RCA 
Corporation. Prices and specifica- 
tions subject to change without notice. 
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The Tax Break 
You've Been Looking For! 



You Just Found It! 

E-Z Tax — the easiest to use tax 
preparation software ever developed. 
Now you can do your own tax return 
without any knowledge of taxes or 
computer programming. 

E-Z Tax's self-prompting questions 
assure you that nothing is overlooked. 
The program automatically computes 
the lowest tax for you. 



E-Z Tax prepares the following IRS Forms 
and Schedules 



Prints on Federal Forms 

It's so easy to use, you'll be doing 
your tax return the moment you insert 
the 5 1 /4" disk. When you're finished 
E-Z Tax will print out your informa- 
tion on the official Federal Forms. 



1040 A 


2106 


1040 EZ 


2119 


1040 P. 1 & 2 


2210 


Sch. A 


2440 


Sch. B 


2441 


Sch. C 


3468 


Sch. D 


3903 


Sch. E 


4137 


Sch. F 


4684 


Sch. G 


4972 


Sch. R/RP 


5695 


Sch. W 


6251 


1040 SE 


6252 


1040 ES 






Very Friendly! 

E-Z Tax is user friendly. When you 
have a question, the program will tell 
you on what page in the E-Z Tax Guide 
Book you'll find the answer. If you 
make a mistake the program alerts you 
immediately with screen prompts. 

We Support You! 

E-Z Tax has a toll-free customer 
service number available 24 hours a 
day for your convenience. 

Never in the history of computer 
software has there been so much for 
so little. 



Apple If™ is a trademark of Apple Computer, Inc. 
CPIh/T is a trademark of Digital Research, Inc. 
IBhf is a trademark of IBM Corp. 
Atari*" is a trademark of Atari, Inc. 
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ONLY 

TAX DEDUCTIBLE 

Available in the following versions. 

Apple II (48k), IBM PC (64k), Atari 

and CP/M. 

For the name of your 

nearest distributor CALL: 

408/264-1040 
800/331-1040 U.S. A. 
800/344-1040 CA 




Novation s Infone is a portable terminal 
with startling versatility. It functions as 
both a telephone device and a data ter- 
minal The slim device shown here is ac- 
tually a telephone handset. 

1200-baud direct connect modem and a 
built-in rf modulator for a color television 
signal. It was developed by the Micrope- 
ripheral Corporation as a low-cost, high- 
speed alternative to home computers for 
electronic banking in the home. 

The user can connect the Bank Box to a 
telephone and a television set and use 
the device to pay bills, check account bal- 
ances and receive banking information 
in the home or office. Optional devices, 
such as a magnetic strip scanner, can be 
added to the Bank Box to convert it into a 
point-of-sale terminal or home shopping 
device. It's significant that this de- 
vice is designed to sell in quantity for less 
than $100. 

The Bank Box receives data at 1200 
baud using a simple frequency modula- 
tion scheme. This relatively high-speed 
transfer from the host to the terminal is 
needed to produce the color graphic 
video displays. 

Since the information going from the 
Bank Box terminal to the host is small in 
quantity and slow in speed, a dual-tone 
signaling scheme is used in this direc- 
tion. This combination keeps the tech- 
nology simple and the cost low. 

The power of the Bank Box comes from 
the programs in the host computers it in- 
terfaces with. You can expect to see it be- 
coming available through aggressive fi- 
nancial institutions across the country. 

The Microperipheral Corporation can 
be contacted at 2643 151st Place, Red- 
mond, WA 98052 (phone 206-881-7544). 



Infone 

Novation first displayed a prototype In- 
fone about two years ago. Since that time 
the company has been making changes 
to bring it to a mature product. 

The Infone is a portable terminal fea- 
turing a full-size keyboard, built-in 
modem, RS-232C serial port and 
40-character, single-line liquid crystal 
display. That sounds nice, but it's not 
spectacular, so Novation added a CPU 
with 32K of internal terminal support 
ROM, 6K of RAM for messages, a cassette 
interface for saving messages, a Weit- 
brecht modem for use on deaf teletype- 
writer networks and a 1 200-baud modem 



using Bell 202 signaling. 

If you still aren't satisfied, note the slim 
telephone handset that allows you to use 
the Infone as a speakerphone device, a 
clock, a calendar and a BSR controller 
that lets you control lights and appli- 
ances through the Infone. 

Novation fits all of these features into 
one 7 x 10 package that weighs around 
two pounds. 

The Infone can be used at home as a 
standard communications terminal for 
information utilities or deaf communica- 
tions systems. One use of the BSR con- 
troller is to flash lights if there is an in- 
coming data call. Infone will autoanswer 
these calls and capture data in its buffer 
or in an auxiliary tape recorder. 

Message Storing 

As a portable terminal, the Infone can 
be used to create and store messages 
even when no communications connec- 
tion is available. The stored messages 
can be transmitted from any telephone 
through the use of a portable and adap- 
tive acoustic coupling device. The inter- 
nal rechargeable nicad battery can pro- 
vide up to 90 minutes of operation. 

The Infone contains several program- 
ming options, including autodialing from 
a telephone directory that you create, a 
time and date reminder, an activity cal- 
endar and the ability to edit messages in 
the buffer. The Infone 's accessories in- 
clude an over-the-shoulder carrying bag 
and a printer. 

You can write to Novation at 18664 
Oxnart St., Tarzana, CA 91356 (phone 
213-996-5060). 



RCAVP-3501 

The third interesting track in modern 
terminals is a return visitor to this 
column. 

The RCA VP-3501 videotext data ter- 
minal has stirred up a lot of interest in the 
large system user world of data commu- 
nications. This terminal is unique be- 
cause it's so capable. 

It has the full ASCII character set, in- 
cluding some of those funny brackets 
and break signs you need to enter data in- 
to mainframe terminal data files. The 
keyboard can be used to enter all of the 
nonprinting ASCII codes needed for con- 
trol operations. 

The VP-3501 has an internal modem, 
RS-232C port and interface to a cassette 
for recording data. This recorded data 
can be played back later when you are off 
line and not paying connect charges. The 
VP-350 1 has an accessory interface for a 
printer or CPU/memory device. 

I usually keep the VP-3501 hooked up 
to a television set and use it as a terminal 
for checking the UPI news on the Source. 
(You get a much different picture of the 
news when you read the wire service dis- 
patches than when you watch the predi- 
gested stuff they feed you on television.) 
It is much easier to use the VP-3501 for 
this activity than to fire up a complete 



computer system. 

I also have used the 3501 as a color 
video display device during demonstra- 
tions and computer classes. I use my 
TRS-80 at home as a host device and dial 
into it with the VP-3501. 

I run Basic programs in the TRS-80, 
providing the graphics directions to the 
VP-3501 . In this way I don't have to carry 
bulky disk drives and large comput- 
er/memory combinations with me, but I 
can have interactive color graphics video 
displays anywhere I can set down a tele- 
vision set and find a telephone line. 

The RCA VP-3501 has served me well 
as an interactive terminal device. I know 
RCA intends to expand their terminal 
line and provide even more ways to enter 
the world of data communications. Con- 
tact RCA Microcomputer Products, New 
Holland Ave., Lancaster, PA 17604. 

A Bright Future 

There are many things happening in 
the world of data communications. We 
have more ways to get on-line, and there 
are significant improvements in the in- 
formation systems we can get on-line 
with. Banking, information retrieval and 
data exchange are all activities we will 
perform increasingly in our homes and 
on the road. 

The fourth year of coverage here in the 
Dial-up Directory should be as interest- 
ing as the first three. Stay with us!D 
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2 Disk Model III 
#26-1066 $1849.00 




#26-3004 Color Computer 

Call for price 
#26-6001 TRS-80 Model 16 

$4099.00 

2%OFF! with cash 
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WHAT S NEW, 



? 



By Thomas V. Bonoma 



An Answer For 
Any DB Job 



Is IBM's 

Basic 

Bug-Infested? 



It's a new year, or will be soon (depend- 
ing on when you get your subscription). 

Let me be one of the first to wish you a 
happy new year. I'll also take this opportu- 
nity to thank you for the mail, the Source 
messages and your help during the past 
few months. Remember, if you want a re- 
ply from me, either write me on the 
Source (TCD292) or send a self-ad- 
dressed, stamped envelope. 

Much of the mail I've received comes 
from prospective users who want to know 
how to configure the PC they're about to 
buy. We'll take a look at that issue in a 
future column and, given the interest ex- 
pressed, I'll try to devote more time to 
hardware as well. 

This month we'll take an in-depth look 
at The Answer, a new filing-card pro- 
gram for the PC. Additionally, I'll review 
some other programs more briefly, in- 
cluding Home Accountant Plus, Finan- 
cial Management System II and the 
Personal Computer Home Management 
System. Volkswriter, Proofreader, Gram- 
matik and a new text editor from Intellect 
Associates will be examined too. 

On the programming/tutorial side I'll 
report not only on a possible bug in Basic, 
but on a working, PC-tailored version of a 
critical-path program for you to key in; it 
will provide some programming utilities 
you might want to adapt for other ap- 
plications. 



The Answer 

I confess that the last piece of software I 
wanted to look at in this world was 
another database-type program. We've 



Thomas V. Bonoma, 45 Drum Hill Road, 
Concord, MA 01 742, is a professor of 
marketing and an independent consul- 
tant, as well as an addicted computer 
hobbyist. A psychologist by training, he 
is the author of a number of books, ar- 
ticles and monographs on marketing, 
psychology and management. 
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already looked at some Cadillacs among 
the DBMS genre (like Condor) in this col- 
umn. Additionally, some other good soft- 
ware exists, from the simple but func- 
tional type (DMS by Intellect Associates 
is about the best of these) to the full- 
blown type (Information Unlimited Soft- 
ware's EasyFiler, for example; it's $400 
but includes outstanding report-generat- 
ing capabilities). 

I'll be reviewing these and other DBMS 
programs in a future column, so when I 
obtained an advance copy of The Answer 
($250 from North American Business 
Systems or from your dealer), I wasn't so 
eager to review it. 

Well, you're talking to a convert. The 
Answer is superb — for the businessper- 
son, professional or hobbyist. It's just 
the right program to do almost any data- 
base job! 

The Answer is an electronic filing-card 
system coded in PC Forth. It's supplied 
on four disks, only one of which contains 
the program logic; the other three make 
up a complete set of computer-aided in- 
structions which actually run the pro- 
gram to show you how to use it. 

The program allows you to design as 
many different "forms" (ten-line elec- 
tronic cards) as you want in free-form 
fashion. The Answer also has an out- 
standing forms editor; you can flash, 
reverse video or highlight any part of the 
cards, including the data with which you 
later fill out your forms. 

For all intents and purposes, the num- 
ber of cards you can have equals the 
number of disks you can buy to stuff data 
on — no limits here. There are no real lim- 
its, either, to the number of "keys" (25 
allowed on each form) or fields on which 
you'll ask to retrieve the information. 

And, when the data has been sorted, 
you can browse through it (much like in 
DBase II) to your heart's content. So far 
we've got a competent but mundane 
DBMS. 

Cross-referencing 

So why am I a convert? Cross-referenc- 



ing, that's why. The Answer lets you 
cross-reference any card to any other 
card. If you have a card file of "people" 
contained in your Rolodex, for instance, 
and another one of "products" you sell, 
and another one of "background" you 
know about people, products and other 
things, you can tie together all three (or 
30) card banks electronically. 

The result is that you can call up the 
card on your friend Joe and see that he 
likes electric drills and has two kids in 
high school. The possibilities are 
awesome! 

So far, I've loaded up five disks with in- 
formation I used to keep in bits and 
pieces. The opportunity to call up just 
one piece, and then to have the computer 
"remember" all the other linkages, 
is great. 

Imagine putting your appointment cal- 
endar on the program (an Answer-sug- 
gested application) and then being able to 
find out which of your services each per- 
son you were meeting that day might be 
interested in, how much he owed you or 
what personal things you knew about 
him. And since the program splits the PC 
screen into halves, you can have two 
cards on the screen at one time to ex- 
amine these and other linkages. 

The Answer is one of those program- 
ming concepts so simple that you ask 
yourself why you didn't think of it. That, 
it's been said, is one of the tests of a 
great idea. 

You may not want to plunk down $250 
without knowing more. Contact the 
North American people at 677 Craig 
Road, St. Louis, MO 63141, or call 
1-800-325-1485, and they'll send you a 
free disk with an Answer demo on it. 
That's the way all software should 
be sold. 

Perfection is Consuming 

Are there shortcomings to the system? 

Yes, and you should know about them. 
First, there is no "report generator" on 
The Answer. You can print out, for exam- 
ple, all kinds of rudimentary reports, but 
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you can't really tailor your data in a way 
you'd like. 

Of course, by the time you read this, 
there should be a report generator avail- 
able to go with The Answer; that will 
remove one big problem. Second, since 
Forth (the language in which The 
Answer is coded) only believes in one 
giant record (no matter what you write 
out to the disk), entering data involves an 
enormous amount of disk-accessing as 
the database grows toward the limits of 
each disk's capabilities. 

It takes about two minutes to add a 
record on a 100-record database; it takes 
only ten to 15 seconds for a 50-record 
database. And sorts, which are necessary 
in order to use the advance browsing 
capabilities of the program, must be done 
each time you end a session involving 
added or deleted cards. 

To sort, you have to leave the main pro- 
gram and go into a utility program. 
That's inconvenient; it should have been 
automated. 

Actually, though, the most severe 
problem in my mind is that The Answer 
is so useful that after getting it, you'll find 
yourself wishing for a hard disk to get you 
out from under all the cardfile floppies 
you've created. 



Other Software 

Volkswriter 

The Volkswriter ($195 from Lifetree 
Software, 177 Webster St., Suite 342, 
Monterey, CA 93940) is another major 
league piece of software that can handle 
about 75 to 90 percent of most writers' 
word processing needs. 

The Volkswriter's function keys, hard- 
ware and abilities are tailored closely to 
those of the PC. In addition, the Volks- 
writer features good design, simplicity 
and ease of understanding (you really 
don't need to read the manual). And if 
you can do without some of those 
features others need (headers, footers or 
the ability to insert footnotes or to print 
form letters), it may be the ideal PC word 
processor for you. (VW version 1.2, 
which supports serial printers, has just 
been released.) 

You should plan on having 128K of 
memory, however, despite the fact that 
VW will run on 64K. It will run, but it sure 
won't store much. 

Proofreader/Grammatik 

You're sold, you say. You know that a 
program like VW is right for you; you'd 
never get through that WordStar manual 
but you absolutely have to have a spell- 
ing-checker. Well, the Aspen Software 
people (PO Box 339, Tijeras, NM 87059) 
have two programs for you. 

Proofreader and Grammatik are the 
best spelling-checkers I've ever seen, and 
that includes SpellStar and even Spell- 
guard. You can buy Proofreader and 



Grammatik separately, although you 
shouldn't because they interact. The 
package price is $125. 

Proofreader uses a 50,000-word ver- 
sion of the Random House Dictionary of 
the English Language to check your text; 
it can also use an auxiliary dictionary. 
That's nothing new, but what is novel is 
that it will search your file quickly and 
display or print the unknown words, save 
them in a special file and pass you on to a 
special "proof-edit" program. 

Here's where we get to the blue smoke 
and mirrors. Proof-edit lets you interac- 
tively correct the boo-boos you've made. 

Most spelling correction programs 
mark the words that are wrong, but you 
still may not know how to spell them. 
Proof-edit will look them up in the dic- 
tionary and display all the words near in 
spelling to the one you've fudged. That's 
what a spelling corrector is supposed 
to do. 

We're not done yet, though, because 
you can pass control to Grammatik, 
which is as tough on your style as that 
63-year-old lady you used to have in 
1 lth-grade English Composition. 

Grammatik checks your work for awk- 
ward constructions, slang and informal 
usage ("ain't"), sexist terms (if you 
choose) and a multitude of other style 
problems. It also proposes corrections. 

Both programs support a WordStar 
mode, which reads and writes WordStar 
files. The only reason you shouldn't go 
right out and get this package if you're a 
writer is if you have a fragile ego. I know I 
sweated a whole lot when I let Grammat- 
ik look over this here column. 

Window 

Maybe you don't need or want a word 
processor, but you're so dissatisfied with 
Edlin that you wish you did have one. If 
so, you should look at Window (Intellect 
Associates, Inc., PO Box 365, Holbrook, 
NY, 1 1741, $150), a full-screen text edit- 
or for the PC. 

Window is user-friendly, makes ex- 
tensive use of the screen and keyboard 
capabilities of the PC (including Scroll 
Lock) and, whenever possible, gives you 
single keystroke control over all its func- 
tions. Window is designed to be a 
programming editor. Write your pro- 
grams with Window, using the fancy 
editing capabilities, and then save them 
for running. It's fast, solid and creates 
standard ASCII files that can be used as 
input to almost any language. 

Three Home Management 
And Accounting Programs 

Lo and behold — three home manage- 
ment or accounting programs for the IBM 
PC: PCHMS (Personal Computer Home 
Accounting System, $89.95 and $2.50 
shipping from Arlington Software Sys- 
tems, 97 Bartlett Ave., Arlington, MA 
02174), Financial Management System 
II. with Checkwriter ($89.95 from 



EXPOTEK 

2723 W. Windrose • Suite 3 
Phoenix, Arizona 85029 

1-800-528-8960 



GUARANTEED 
LOW PRICES 



16K RAM — $99 Z80 CARD — $279 

Videx Card — $249 Smart Term — $279 

32K Atari Card — $99.50 Clock CARD — $120 



5-1 5D — $2290 



5-5D — $4399 




9500A — $1 290 9501 A — $1 290 

ATARI 

400-1 6K — $289 800-1 6K — $650 

410 — $77 810 — $429 

830 — $155 850 — $159 

CITOH 

F-10P — $1370 F-10S — $1479 

1 550P — $659 Prowriter 1 550CD — $709 
851 0AP — $479 851 0ACD — $570 

DATASOUTH 

DS120 — $595 DS180 — $1249 

DIABLO 



630RO — $1945 



620 — $1295 



APPLE-LOOK-ALIKE 

Call 

HAZELTINE 

1500 — $995 ESPRIT — $515 

MICRO SCI A2 

$350 — Apple Drive/Card — $400 

MODEMS 

HAYS — MICROMODEM — $285 

HAYS — SMARTMODEM — $229 

HAYS — 1200 Baud — $530 

MONITORS 

Amdek — Color II RGB — $699 
Amdek 300 — $159 Color I — $320 

Sanyo-Green — $220 Color — $380 

NORTHSTAR 

Advantage — $2795 Horizon 64QD — $2795 

NEC 

8023 — $469 77 1 — $2350 

OKIDATA 

M80 — $305 M83A — $649 

M82A — $399 w/Tractor & Grap. $479 

M84P — $999 M84S — $1 099 

TELEVIDEO 

802 — $2649 802H — $4650 
806 — $4999 800 A — $ 1 400 



$730 
$915 

$1795 
$2129 
All Major Brands - - $CALL 



910 — $569 925 
920 — $735 950 

Tl 

810 — $1240 820 

ZENITH 

Z19 — $699 Z89- 



Eiephant — $20 Scotch — $25 Dysan — $35 

All Prices Subject To Change 



Customer Service 

602-863-0759 



Computerized Management Systems, 
1039 Cadiz Drive, Simi, CA 93065) and 
the Home Accountant Plus ($150, Con- 
tinental Software, 1 1223 S. Hindry Ave., 
Los Angeles CA 90045). 

How do you know which one to buy, if 
any? Are they all the same? 

PCHMS won't balance your check- 
book, but it will keep track of names, ad- 
dresses, telephone numbers, credit 
cards, insurance records and up to nine 
user-defined files. In addition, it has a 
printing calculator option, a memo writer 
to leave notes on the display, a metric 
converter, a world time zone computer, a 
20-year calendar and some space for you 
to input information such as state abbre- 
viations and zip codes. 

If that isn't enough to keep you busy, 
PCHMS has a date function and digital 
clock (with alarm), it can be secured with 
a password and it makes good use of the 
PC's color abilities in colors you choose in 
a configuration program. 

PCHMS is written in Basic and can be 
expanded with an optional auto-dialer 
modification so that your address book 
will also dial the phone. It's also list- 
protected, well-documented, fast and 
configurable to your system and color 
preferences. 

One generic problem with programs of 
this sort, however, is that even if you 
dedicate your computer to PCHMS and 
leave it on all the time, you probably 
won't be able to get near your computer 
when you need a name or address, or if 



you need to know how much 1.17 liters is 
in quarts. 

FMS II and Home Accountant Plus 
have similar concepts but distinctly 
different executions. Both programs are 
what might be called home or even small 
business accounting programs— that is, 
checkbook managers, budget devices 
and financial planning tools. 

FMS II, the less expensive of the two 
systems, focuses on completeness in 
checkbook and expenditure tracking. 
Multiple checking accounts can be sup- 
ported, as can up to 100 categories of 
expenditures (or tax codes). A system of 
"macros," or abbreviations, is supported, 
so that the user need only enter AE for Al's 
Electronics Shop, for example. 

A fairly standard search and retrieve 
ability is supported, as is a budgeting 
tracker and planner for any 12-month 
period. The programs written in Basic 
(protected) and the implementation 
(including the ability to write machine- 
printed checks) are well-designed and ap- 
parently bug-free. 

Home Accountant Plus (Version 1.3) 
does all that in addition to bringing fan- 
cier financial planning options and 
graphics to the budget party. HAP will 
print a personal balance sheet for you, a 
net worth statement, line or bar graphs 
for any budget category and even do 
some trend analysis. 

Additionally, the program provides ele- 
mentary forecasting abilities, such as a 
future value generator, a future goal 
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Fracdec A program to convert fractions to decimals 
From Creative Computing, October, 1982, page 154 
INPUT "Enter a fraction: ";AS:PRINT 
DIM 0.(99), RM(99) 

r=remainder, d= denomi na t o r , q=digits of answer 
R=VAL( AS ) : Z= LEN (STRS (R) ) +1 : D=VAL(MID$ ( AS , Z) ) 

Here's the bug! Program line 60 was originally (and 
correctly) written as R=VAL ( A S ) : Z-LEN ( STRS ( R ) ) +2 . . . e t c , 
which of course it 

should be if what you want to get in Z is the denominator 
That is, in 1/3 the denominator is in the third "slot" 
counting from the left But, good old BASIC (including 
BASICA and ROM-BASIC) *adds* a space when you use the STRS 
function as an argument to LEN, so that 

LEN(STRS ( " 3" ) ) , obviously 1, becomes 2. This is because 
STRS, when called by LEN, *adds* a space to the string 
conversion, so that "3" becomes *3, where the * is a 
space ( ASCI I 32 ) 
Regular old STRS generates this extra space too, but it's 
only a problem when length is of concern. 
PRINT AS , " = 

IF R(D THEN 100 

A=INT(R/D): PRINT A;R=R-A*D 
R = R* 10 
FOR L=0 TO 99 

IF R=0 THEN L=L-1 GOTO 170 
RM(L)=RQ(L)=INT(R/D):R-10*(R-Q(L)*D) 

FOR L2=0 TO LIF R=RM(L2) THEN FL=1 GOTO 170 

NEXT L2 NEXT L PRINT "no repetitions in first 100 digits" 
*********************************************************** 

IF L=-l THEN 210 

PRINT " " ; 

FOR Z=0 TO L IF FL AND L2»Z THEN PRINT " ( " ; 

PRINT RIGHTS ( STRS (Q( Z )), 1 ); NEXT Z: IF FL THEN PRINT " ) " ; 

1 The fact that we used STRS above, which generates leading 
spaces, means that we can't just output Q(Z) in line 200, 
as we'd like If you do, you'll find that all the values 
stored in array Q are stored as *N, where * is a space 
and N the number That, of course, gives you output which 
looks like 1/7 = 14 2 8 5 7 etc 

PRINT : PRINT END 



Listing 1. Fractions to decimal equivalents program for the IBM PC. 



planner ("I want to have $100,000 in the 
bank in 20 years— how much do I need to 
save each year if I use a 15 percent rate of 
return and a 9 percent inflation rate?"). 
HAP is programmed in Basic and is sup- 
plied with good documentation and 
screen examples. 

Shortcomings include HAP's single 
precision math, which loses one to two 
cents on amounts higher than $10,000 
and also loses everything to the right of 
the decimal on amounts higher than 
$100,000. And, while you can graph any 
budget category, you can't print that 
graph without saving it first and then us- 
ing a self-supplied graphics print routine 
to get the graph out. It's grossly incon- 
venient and hardly useful. 

Continental is planning a new version 
to fix the single-precision problem, but 
promises only to "notify" current owners 
when the new version is available. 

Otherwise, choosing between FMSII 
and HAP is a matter of what you want to 
do with your home finances (I would not 
recommend either system for a small 
business with more than $100,000 in an- 
nual revenues), and the thickness of your 
wallet. 

Both programs offer value for the mon- 
ey, but I have an easier time justifying 
FMSII until Continental integrates its 
graphics and fixes its precision problems. 

There is another consideration before 
you rush out and get either program: Will 
you use it? 

The major task in using either pro- 
gram, as HAP points out in its documen- 
tation, is getting all of your records to- 
gether in the first place. If you do that, 
both of these programs will pay for them- 
selves before you ever turn on your 
computer. 

Basic Bug? 

While reading another computer mag- 
azine this month, I came across a clever 
program (written by a high school stu- 
dent) that converts fractions to decimal 
equivalents. I was surprised to find that, 
after keying in the program and checking 
the entries, it wouldn't run without some 
modifications. 

The modifications pointed to a possible 
bug in Basic (maybe it's not a bug, and 
maybe it's not new, either). I've tracked it 
through the various Basic dialects and 
can confirm it for ROM-based and disk- 
based Basic, as well as BasicA. 

Try Listing 1 on your machine, both as 
it is now (it works fine), and with line 60 
as originally given by the programmer. 
See if there's a bug, or if I've got a haywire 
piece of hardware. Let me know (Source 
TCD292) what you find out. 

Ordinarily, I'd be embarrassed to point 
out what may be simply a flaw in my own 
system or in my understanding of Basic. 
But of all the vendors I've dealt with in 
doing this column, none have been less 
cooperative than the folks at IBM in 
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First came MICROPROOF 



TM. 



'There is simply no finer program available ..." 
(Creative Computing. March 1982) 



Now: 



Webster 



shaing 



CHECKER 



The Ultimate: 



FAST — Can proof ten pages in a minute 
EASY — Operates at the stroke of a key 
COMPLETE— 50,000 word literal dictionary 
COMPACT-Y\\s on 5'/ 4 " double density disk 
VERSATILE— Use with all W P programs 
CORRECTS— (Optional, add $60.00) 
AFFORDABLE— SS9. 50 (TRS-80®), 



$149.50 (CP M") 



CORNUCOPl 
SOFTWARE, INC. 

1625 Beverly Place 
Berkeley.CA 94707 



Contact your local dealer, or order direct (415) 524-8098 
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DISK DRIVE WOES? 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? yjg ^T^V^V ,s0 1 

Don't w^ r 
Blame The 
Software! „ 

Power Line Spikes, Surges & 

Hash could be the culprit! Floppies, printers, 

memory & processor often interact! Our patented ISOLATORS 

eliminate equipment interaction AND curb damaging Power Line 

Spikes, Surges and Hash. MONEY BACK GUARANTEE! 

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; Integral 
Surge/Spike Suppression; 1875 W Maximum load, 1 KW load 
any socket $69.95 

• ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; (6 
sockets total); integral Spike/Surge suppression; 1875 W Max 
load, 1 KW either bank $69.95 

• SUPER ISOLATOR (ISO-3) similar to ISO-1 except double 
isolation & Suppression $104.95 

• SUPER ISOLATOR (ISO-1 1) similar to ISO-2 except double 
isolation & Suppression $104.95 

• MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated sockets; For 
ULTRA-SENSITIVE Systems $181.95 

• CIRCUIT BREAKER, any model (Add-CB) Add $9.00 

• REMOTE SWITCH, any model (Add-RS) Add $16.00 

AT YOUR MasterCard, Visa, American Express 

DEALERS ORDER TOLL FREE 1-800-225-4876 

(except AK, HI, PR & Canada) 



ZS7 Electronic Specialists, Inc. 

171 South Main Street, Box 389, Natick, Mass. 01760 

(617) 655-1532 







9" SCREEN! 



□ NOW AVAILABLE 
EVERYWHERE! 



□ FEATURES 

CPU: Z^80 
RAM: 64K 
READS XEROX 820 



□ SOFTWARE 

INCLUDED! 

PERFECT FILER 
PERFECT SPELLER 
PERFECT WRITER 
PERFECT CALC 



S-BASIC 
CP/M 2.2 
PROFITPiAN 



*** *M 



.- 




□ DISK DRIVES 

TWO 5'/*" FLOPPY 
DISC DRIVES 
2O0K CHARACTERS 
STORAGE EACH 

□ DEALER 

INQUIRY 
INVITED 



Personal Portablo Computer 



uvisionof Non-Linear Systems, Inc. 533 Stevens Avenue, Solana Beach, CA 92075 U.S.A. (619) 755-1134 




Listing 2. PERTCHT.BAS—a critical path scheduling program. 



Time: 


15:20:35 Date: 09-18-1982 




Program PERTCHT.BAS 




Adapted lor the IBM PC by Thomas V. Bonoma 




Computes Critical Event Paths and Schedules 
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PROGRAM: 

FUNCTION: 

VERSION: 



ENHANCED PERT 
PERT CHARTING 
1.1 



SOURCE: BYTE, MAY, 1982, PP. 469-ff 
DATE: 5/1/82 
AUTHOR: T. V. BONOMA 



SCREEN O, 1,0,0: WIDTH 80 
DEFDBL M,X,P 
KEY OFF 

CLEAR 5000:CLS 

COLOR 5, 0,5: LOCATE 1,23: PRINT "PERT/CRITICAL PATH SCHEDULING" 
LOCATE 3, 23: COLOR 7: PRINT "ORIGINAL BY S.M. ZIMMERMAN/L. M. CONRAD" 
LOCATE 5,23: COLOR 9s PRINT "MODIFIED AND ADAPTED FOR THE IBM PC BY" 
LOCATE 7,23: COLOR 15: PRINT "THOMAS V. BONOMA MAY, 1982" 
COLOR 7,0,0:PRINT:PRINT"Note: Beginning Events Mill be sorted numerically' 



■» 
TO 



TO 15:Q=J:IF 
, :NEXT J: NEXT 



QMS 

I 



THEN Q=0 



"MENU FOR INPUT CHOICES' 



FOR 1=1 TO 16: FOR J=l 

COLOR Q: PRINT CHRS ( 1 ) 

DIM A* (500, 2), A (500, 11) , SV ( 1 1 ) 

CLS: LOCATE 5, 25: COLOR 15, 0,0: PRINT 

FOR HOLDIT=l TO 700:NEXT HOLDIT 

COLOR 7, 0,8: LOCATE 7, 20: PRINT "K - Keyboard" 

COLOR 3: LOCATE 8, 20: PRINT "D - Disk File" 

COLOR ll:LOCATE 9, 20: PRINT "R - Read Statements Already in 

LOCATE 14,40: COLOR 15, 0,0: INPUT "What is your selection m \ 

IF I0»O"D" AND I0»O"R" AND IO*<>"K" AND 10*<>"d" AND I0*<>' 
THEN 130 

COLOR 7,0, Ox IF I0»O"K" AND IO»<>"k" THEN 360 

CLS:LOCATE 5,5: INPUT "How many different tasks do you have ";M7.:EE=0 

COLOR 4, O, 9: PRINT: PRINT "OK... let's enter them one at a time. For each, 
11 want" 
210 PRINT 



Program" 
| 10* 



AND 10*<>"k' 



180 
190 
200 



we' 



220 
230 
240 
230 
260 

tic* 
270 
280 
290 



300 
340 
350 
360 
370 
375 
380 



an activity code, a description, a beginning and ending 'event 



'number ' , and 



optimistic 
Hit any k< 



and pessimistic completion estimates. 
ty to enter data: ": COLOR 7,0,0 



400 

410 

420 

430 

440 

450 
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490 

500 

510 

520 

530 

540 

550 

560 

570 

580 
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620 

630 

640 

650 

660 

isf 

670 Z4*= 



PRINT 

COLOR 2: PRINT: PRINT 

TR»=INPUT*<1> 

CLS: COLOR 3, 0,0: LOCATE 1,35: PR I NT "DATA ENTRY ROUTINE" 

COLOR 15,0,0:LOCATE 3,5:PRINT "Code" : LOCATE 3,10:PRINT "Descr ipt. ": LOCATE 

3,25:PRINT "Begin?" : LOCATE 3,35:PRINT "End?" : LOCATE 3,42: PRINT "Optimis 
:L0CATE 3,55:PRINT "Li kely" : LOCATE 3,64:PRINT "Pessimistic" 
X=4: COLOR 7,0,0 
FOR 1 = 1 TO M7. 
LOCATE X, 7: INPUT "" , As ( I , 1 ) : LOCATE X, 11: INPUT "", A* ( I , 2) : LOCATE X, 27: INPUT 

"",A<I,l):LOCATE X, 36: INPUT "", A( I ,2) :LOCATE X, 47: INPUT "", A( I , 3) :LOCATE 

X, 57: INPUT "" , A ( I , 4) : LOCATE X, 69: INPUT M ",A(I,5) 
X = X + 1 
NEXT I 
GOTO 460 

IF I0*O"D" AND IO»<>"d" THEN 470 

CLS: LOCATE 5, 30: COLOR 14, O, 8: PRINT "DISK INPUT ROUTINE" 
ON ERROR GOTO 15000 
COLOR 7,0,8:PRINT:LINE INPUT "Name of disk file, e.g., B:xxxxxxx 

BS:OPEN "I",1,BS 
INPUT#1, NX, BE 
FOR 1 = 1 TO MX 

INPUT#1, A*(I,1>, A*<I,2), A(I,1), A(I,2), Ad, 3), A(I,4), A(I,5) 
IF AS<I, 1)»"END" THEN 540 
NEXT I 
CLOSE «1 
GOTO 530 

IF I0*O"R" AND IO*<>"r" THEN 130 

CLS: PRINT "Reading data from Program. . .PLEASE WAIT. . . " : COLOR 7,0,0 
READ M7.,EE 
FOR 1 = 1 TO M7. 

READ A*(I,1),A*(I,2),A(I,1),A(I,2),A<I,3),A(I,4), A (I, 5) 
IF AS(I, 1)="END" THEN 530 



yyy 



which was 
= 1 TO M: IF 



1) THEN 610 



NEXT I 

'Verify the data 

M=M7.: TP=0:FOR I 

NEXT I:EE=TP 

FOR 1=1 TO M-l 

FOR J=I«-1 TO M 

IF A(I,1X=A(J 

FOR K=l TO 

FOR K»l TO 

NEXT J, I 

CLS 

XX»5:COLOR 14,O f O:PRINT TAB(25>; 

Zls="Code Description Expected 

Z2*=" Ti 

Z3*="Code Description 



entered. 

A(I,2)>TP THEN TP-A<I,2> 



11:SV(K)=A(I,K):A(I,K)-A(J,K):A(J,K)*SV(K):NEXT K 
2:SVS(K)=AS(I,K) : A* < I , K> =A* < J ,K) : AS ( J ,K) =SV* <K) :NEXT K 



"VERIFICATION OF 
Ear 1 y Ear 1 y 
Start Fin. 
Begin End 



INPUT": PRINT : COLOR 7,0,0 
Last Last Slack" 
Start Fin. Time" 
Optimist Likely Pessim 



Event 



Event 



Time 



Timi 



Tim 



No. 



;Z3» 
;Z4* 



680 PRINT 

690 PRINT 

700 K=0 

710 C4**"### " 

720 FOR 1 = 1 TO M7. 

730 PRINT USING C4*;I; 

740 C1S=" •««« 

750 C2»="\ \":C3»»" ####.## 

760 PRINT USING C2»; A* < I , 1 > , A* ( 1 , 2) : 

770 FOR J=l TO 2 

780 PRINT USING CI %; A ( I , J) ; : NEXT J 
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Florida. Even finding someone to talk to 
down there has been a problem. So, if 
there is a bug in Basic, and even if there 
isn't, we may at least get their attention! 



PERTCHT.BAS 

Finally, I'm including a critical path 
scheduling program I've adapted for the 
IBM PC. 

Essentially, PERTCHT.BAS looks at 
the number of events or activities which 
make up a larger job and their starting 
and ending times; it also looks for places 
where there is no "slack" in the system. 
These places form the "critical path" or 
set of activities which, if delayed, will 
delay the entire project. Regardless of 
whether you find the subject useful, how- 
ever, I think you'll be able to use some of 
the coding for your own applications. 

PERTCHT.BAS is an example of what 
color text display, user-friendliness and 
error-checking can do to enhance an 
otherwise dull bit of coding. (This pro- 
gram runs quite nicely on a monochrome 
display, but without the pizzaz.) 

Listing 2 shows the program, which is 
titled and boxed by another PC utility I 
have published here, called TITLIT.BAS. 
The color theme is carried throughout 
the program, from the title screen (lines 
60-1 15) to the display of the tasks mak- 
ing up the critical path output, which is 
the program's main result (in red on the 
color monitor). 

Instead of walking you through the 
program line by line, I'll summarize the 
differences, enhancements and unique 
PC features I was able to implement in do- 
ing this conversion, which took a total of 
six hours in two sittings. (Note: It also 
took another six hours to rework the pro- 
gram when I destroyed the disk. . . 
please back up your disks!) 

The Width and Screen statements, 
plus Color and Locate, which occur 
throughout the program, can use some 
explanation. The PC allows the user to 
select either a software-specified 40- or 
80-column display. The screen state- 
ment allows the user to select a text 
screen (Screen 0), a medium-resolution 
graphics screen (Screen 1) or a high- 
resolution graphics display (Screen 2). 

The medium-resolution graphics dis- 
play is capable of all 16 colors and is the 
screen on which the PC's special graph- 
ics commands (for example, Paint) oper- 
ate. The text display screen also displays 
all 16 colors in three mode variations. 

Blue Modes 

You can vary the color of the letters or 
special characters output to the screen, a 
screen border and a background color 
(specify Color 7,1 for white letters on a 
royal IBM-blue background). 

CRTs don't use all the screen for out- 
put; there's an approximately 3/8-inch 
border around the text display area 
which is never written on; it's called the 
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"The ONLY Book Club for micro hobbyists" 



Save time and money 
Keep up with the latest in 
computer books and software 
without leaving your terminal! 

Select 5 fact-filled books 

fOr ONLY $095 ( v a'"es to $103.75) 



Word 

Processing 

with Your 

Microcompu tear 




MNAMOOH 09 

ADVftftCCD 
ROBOTICS 




1478 
List $19.95 




1421 
List $21.95 

55 RDVRNCEO 

campuTER 

PROGRflmS 

m brsc 





PLAYING THE 

STOCK & BONO 

MAKE IS mm YOUR 

mWMi COMER 





SMALL COMPUTERS 
FOR TMf SMALL 

Business*™ 



OANT 

Barwlbook 

of 

Computer 

Projects 





1160 
List $13.95 



HOW TO 
GET JTARTED 
i WITH 



cp/m 



1295 
List $16.95 



i? 




Tl 
KSI8I I4HL0 
REMOTE COKTROL 
DEVICES 




1485 
List $21.95 



rofessionalf 
Programming 
HTechniqaesf 

StartlBg with t! 

[BASICsi 



1428 
List $17.95 



OMPUTER 

ERIPHERALS 

HAT YOU CAN 8UIL0 



1251 
List $16.95 




1205 
List $16.95 

WASTER HANDBOOK Of 

MICROPROCESSOR 
CHIPS 



?*«KMJ5flfl^ 



337 
List $19.95 



SPROGRAMMWG YOUR 

APPLE II" 
jQMPUTER 



1391 
List $17.95 



r *''££ 



1449 
List $19.95 



KMREfesl 

GameProgra 
la BASIC 


lta\ 



-.Mm 



lYCNMUS ( »Q«»S 



1299 
List $16.95 

Verbal 

Control 

with 

Microcomputers 




1169 
List $17.95 

MwEf?i 
HNICiAO 

mm 




336 
List $14.95 



Ready-To-Run| 
Programs in 

BASIC: grajrtiKS, | 
hemp & budiMts. 



1277 
List $19.95 






1394 554 

List $15.95 List $15.95 (paper) 



1195 
List $13.95 






mm to 

BESIfiN. BUILD & 



w 



mwttm 40f Mrt oMmMw >t fMMf^HwM twn> 



1228 
List $13.95 



1468 
List $18.95 



806 
List $16.95 





1200 
List $16.95 



























1332 
List $16.95 



1123 
List $11.95 



1398 
List $16.95 



THE 

IBM 
PERSONAL 
COMPUTER 




rBM 



1496 
List $17.95 



MICROPROCESSOR 
INTERFACING 




IB ▼ 



1396 
List $13.95 



Challenging 
Computer 
Games for 
.'R5-80 /Apple 7PET" 



1275 
List $14.95 

MACHINE AND 
ASSEMBLY 
LANGUAGE 

PROGRAMMING 




X^J 



m vavio 



1389 
List $15.95 

MAKING 

MONEY 

MICROCOMPUTER 




1506 
List $12.95 



m 



:S: 



7 very good reasons to try 
The Computer Book Club 

Blue Ridge Summit, PA 17214 

• Reduced Member Prices. Save 20% to 75 % on books sure 
to increase your computer know-how 

• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

• Club News Bulletins. All about current selections— mains, 
alternates, extras— plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 

• "Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an 
Alternate Selection— or no books at all— we'll follow the 
instructions you give on the reply form provided with every 
News Bulletin 

• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

• Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts on software, games, and more 

• Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute information 




Tf.a Si 1 1| 1 1 :i EccFy Qluh 

Blue Ridge Summit, PA 17214 



Please accept my membership in The Computer Book Club 
and send the 5 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 

336 337 554 806 1123 1160 1169 1195 

1200 1205 1228 1251 1275 1277 1295 

1299 1332 1389 1391 1394 1396 1398 1421 

1428 1449 1468 1478 1485 1496 1506 



Name 



Phone 



Address 



— Zip 



City , 

State 

(Valid for new members only. Foreign and Canada add 20%. Orders outside U.S. 

Lor Canada must be prepaid with international money orders in U.S. dollars.) 
This order subject to acceptance by The Computer Book Club. KL-183 
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Circle 390 on Reader Service card. 



THUMBWHEEL SWITCH-LIGHTED 

BCD 0-9 

W/COMPLIMENT 

(EACH DIGIT ILLUMINATED 
W/LED) 



4 DIGIT 

W/END PLATES 
FOR EASY MTG. 




$8.95 



S-100 
CONNECTOR 




-4 SOLDER 
TAIL 



GOLD PLATED 



$3.50 ea. 
10 @$32.50 



MINI FAN 3.125" SQ. 

40CMF 
115VAC-60hz 

REMOVED FROM NEW EQUIP— TESTED 

$6.95 




SOLDER 

60/40 

.031 1 LB. $7.95 







MINI TOGGLE 

DPDT CEN OFF 

$1.25 10@$11.00 



DIP RELAYS 
SPST (N.O.) 12 VOLT $1.25 
SPDT 5 VOLT (W/CLAMP DIODE) $1.75 



^ 






DIP SWITCH 

7 SWITCH 

59c ea. 

10/S5.00 



IC SOCKETS 
SPECIALS 

24 PIN 6— 99C 100— $16.00 
28 PIN 6— 99C 100— $16.00 
LO PROFILE 1000 @10C ea. 




RELAY 4PDT 120 VAC COIL 



5 AMP CONTACTS 
SOCKETS 85$ 

PLASTIC ENCLOSED $3.50 
CAPACITORS 



MONOLYTHIC 
.001 10/1.25, 100/9.00 
.01 10/1.50, 100/10.00 
.1 10/2.00, 100/15.00 

DIPPED TANT. 
1-20v-25t 

100-10V-99C 

CERAMIC DISK 
.001-SOv 15/1.00, 100/6.00 
.01 -50v 12/1.00, 100/7.00 
.1 -50v 10/1.00, 100/8.00 



TERMS: Check, Money Order, or COD (add 3.00) 

Mln. Order $10.00 Add $2.50 S&H for USA 

III. Add 7% Tax. Mail Order Only. 

NETWORK SALES, INC. 
3057 N. ROCKWELL 
CHICAGO, IL 60618 




: LGT H= 1 : ANSWER* = " " : GOSUB 1 OOOO 



Listing 2 continued. 

790 FOR J=3 TO 5 

800 PRINT USING C3*; A ( I , J ) ; : NEXT J 
810 K=K+1: IF K>=20 THEN MSG$="Enter to Pag« 
820 PRINT: NEXT I 

830 COLOR 7:MSG*="Please input a -2 to add more, -1 to continue, or number (e.g. 
, 03) to change ":LGTH=2: GOSUB 1 OOOO: ANSWER=VAL (ANSWER*) : L=ANSWER: IF L=-l THEN 9 
05 

840 IF LO-2 THEN 860 

850 L=MX+ 1 : M7.=L : NX=NX+ 1 : XCHECK= 1 : GOTO 860 

860 IF L>M7. THEN GOTO 830:ELSE GOSUB 20000: IF ABORT GOTO 830 
870 INPUT "New Code Name/Letter or END to ABORT ";A*(L,1) 
880 IF A*(L, 1)="END" THEN GOSUB 22000:G0T0 830 

890 INPUT "New Description " ; A* (L, 2) : INPUT "New Beginning Event Number "; 
A(L,1) 

892 INPUT "New Ending Event Number"; A(L,2): INPUT "New Optimistic End ";A(L,3) 



'New Likely End "; A(L,4) : INPUT "New Pess. End ";A(L,5) 



898 INPUT 

900 GOTO 620 

905 MSG*="Wnat hard copy of your data ": LGTH= 1 : GOSUB 1 OOOO : P*= ANSWER*: 

IF P*<>"Y" AND P*<>"y" THEN 1040 
910 MSG*="Input a Title, Then Hold Space Bar Till Printer Begins: 
UB 10000:T*=ANSWER*:LPRINT "Title: ";T* 
920 LPRINT "DATE: ";DATE* 



:LGTH=40:G0S 



930 

940 

950 

960 

970 

980 

990 

1000 

1010 

1020 

1030 

1040 

1045 

1050 

1060 

1070 

1080 

1090 

1092 

1094 

1096 

1098 

llOO 

1110 

1120 

1130 

1140 

1150 

1160 

1170 

1180 

1190 

1200 

1210 

1220 

1230 

1240 

1250 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1325 

1330 



'NO 



;Z3* 
; Z4* 



A* (I, 2) 



NEXT J 



:NEXT J 



LPRINT 

LPRINT 

FOR 1 = 1 TO M7. 

LPRINT USING C4*;I; 

LPRINT USING C2*;A*(I,1) 

FOR J*l TO 2 

LPRINT USING CI*; A (I, J); 

FOR J=3 TO 5 

LPRINT USING C3*;A(I,J) 

LPRINT " " 

NEXT I 

MSG*="HIT ANY KEY TO COMPUTE RESULTS" : LGTH=1 : GOSUB lOOOO 

LOCATE 25, 2: PRINT "WAIT..."; 

FOR 1=1 TO MX 

A(I,6)=(A(I,3)+4*A(I,4)+A(I,5) ) /6 

IF A(I,1)=1 THEN A(I,7)=0:A(I,8)«A(I,6) : GOTO 1110 

MAX=0 ! 

FOR J=l TO MX 

IF A(J,2)OA(I, 1) THEN 1098 

IF A(J,8)>MAX THEN MAX=A(J,8) 

A(I,7)=MAX 

NEXT J 

A(I,8)=A(I,7)+A(I,6) 

NEXT I 

'Backward pass? 

XM=0! 

FOR I=MX TO 1 STEP -1 

IF A(I,2)OEE THEN 1170 

IF XM<A(I,8) THEN XM«A ( I 

NEXT I 

FOR I=MX TO 1 STEP -1 

IF A(I,2)=EE 



8) 



XMrGOTO 1260 



THEN A(I, lO) 

MIM=999999! 

FOR J=M7. TO 1 STEP-1 

IF A(I,2)OA(J, 1) THEN 1250 

IF A(J,9XMIM THEN MIM=A<J,9) 

A(I, 10>=MIM 

NEXT J 

A(I,9)=A(I, 10)-A(I,6) 

NEXT I 

'Slack variable calculations 

FOR 1=1 TO M7. 

A ( I , 1 1 ) =A ( I , 10) -A ( I , 8) 

NEXT I 

CLS:K=0 'print the output 

COLOR 14,0,0:PRINT TAB (35) ; "RESULTS' 

PRINT "Code Description 
Slack" 
1340 PRINT " 

Ti 
1350 
1360 
1370 
1380 
1390 
1400 
1410 



t PRINT: COLOR 7,0,0 
Expected Early Early 



Last 



Last 



Ti 



Start Fin. 



Start Fin, 



1420 
1430 

1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 

1550 
1560 
1570 
1580 
1590 
1600 
1610 



1 OOOO : P* = ANS WE R* : 



C5*=" «««.*# " 

FOR 1 = 1 TO M7. 

IF A ( I , 1 1 ) =0 THEN COLOR 4 ELSE COLOR 7 

PRINT USING C2*; A* (1,1), A* (I, 2); 

FOR J=6 TO 11 

PRINT USING C5*;A(I,J); :NEXT J 

PRINT: K=K+1: IF K=20 THEN MSG*=" Enter to Page ": LGTH=1 : GOSUB 1 OOOO : ANSWER* 

=DU*:K=0 
NEXT I 
MSG*="Hard Copy of Results (Y/N) ": LGTH= 1 : GOSUB 

IF P*<>"Y" AND P*<>"y" THEN 1490 
LPRINT " ": LPRINT 21*: LPRINT Z2* 
FOR 1=1 TO MX 

LPRINT A«(I,1);" ";:LPRINT USING C2*;A*(I,2); 
FOR J=6 TO 11:LPRINT USING C5*; A ( I , J ) ; : NEXT J 
LPRINT " ":NEXT I 

CLS: COLOR 15, 0,0: LOCATE 5, 30: PRINT "OUTPUT MENU": COLOR 7,0,0 
COLOR 4: LOCATE 7,20«PRINT "C - Critical Path and Time": COLOR < 
LOCATE 8, 20: PRINT "D - Disk": COLOR 13 
LOCATE 9,20: PRINT "E - End": COLOR 7 

"R - Recycle" 

15, 0,0: INPUT "Choice, please ";OP*: IF 

530 
OP*<>"c" THEN 1720 
of critical path and 



LOCATE 10,20: PRINT 
LOCATE 20, 35: COLOR 
OR OP*="r" THEN 
IF OP*<>"C" AND 
' i dent i f i c at i on 



OP*="R' 



costs 



CO=0:PATH*=" ":SI=0 

FOR 1 = 1 TO MX I IF A(I, 11) >.000001 THEN 
CO=CO+A (1,6): PATH*=PATH*+ " — > " +A* ( I 
NEXT I: C6*="#««,*«*,«««.«« M :SI=SQR(SI) 
CLS: LOCATE 5, 30: COLOR 4,0,0: PRINT "CRITICAL 
COLOR 7,0,0 



1*00 

, 1) :SI=SI+< (A (I, 3) -A (I, 5) )/6)~2 



PATH":PRINT PATH*:PRINT: 




More 
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Listing 2 continued. 



1620 PRINT "Time of Critical Path ":PRINT USING C6*;C0: INPUT "Scheduled Project 

Time (use same time units as data) " ; ST: Z= (ST-CO) /SI : XX=0 
1630 BBi="Probability of being completed on time ": IF Z<0 THEN 1670 
1640 A=. 4361836: B=-. 1201676: C=. 937298: D*= (2. 7182818#~ <-Z~2/2> ) » (2*3. 1415926#>~ 

(-.5) :E=(1+.3326*Z)^<-1) :P=1«-D» <A»E+B»E~2+CtE~3> : IF XX >0 THEN 1660 
1650 COLOR 12,0,4: PRINT USING "Z= **.«#« ";Z;:PRINT BB*::PRINT USING "#.### 
";P: COLOR 7, 0, 3: GOTO 1680 
1660 PRINT USING "Z= ««.«#* 

GOTO 1680 
1670 XX=99: Z=-Z:GOTO 1640 
1680 MSG*= M Hard Copy (Y/N) "i 

AND P*<>"Y M THEN 1490 
1690 LPRINT " ": LPRINT "CRITICAL PATH":LPRINT PATH*: LPRINT ■ 
D PROJECT TIME IS " ; ST 

1700 LPRINT "Time of critical path ":LPRINT USING C6*;C0: IF 
z= » ; z ; » "; BBS; P: GOTO 1490 
1710 IF 0P«="E" OR 0P»="e" THEN END 
1720 IF 0P*<>"D" AND 0P«O"d" THEN 1770 

1730 LINE INPUT "Name of disk: file ";X*:OPEN "0",1,X« 
1740 PRINT#1, M*/.,EE 
1750 FOR 1 = 1 TO M7.:PRINT«1,CHR*(34);A*(I, 1) ;CHR*(34) ; ",";CHR«(34) ;A*(I,2) ; 

CHR*<34) ;A(I,1);A(I,2);A(I,3);A(I,4);A(I,S) :NEXT I 



;Z;:PRINT BB*;:PRINT USING 
";-Z;: PRINT BBS; : PRINT USING "#.«##"; 1-P: COLOR 7: 

LGTH=l:GOSUB lOOOO: P*= ANSWER*: IF P*<>"y" 

": LPRINT "SCHEDULE 
XX-0 THEN LPRINT " 



1760 CLOSE #1 

1770 SCREEN O 

FOR I 

DATA 18 

■A" 



COLOR 7,0,0: 



1775 



GOTO 1490 

0,0: WIDTH 80: COLOR 9,0,0: PRINT "ENDING ' 

1 TO 1000:NEXT: KEY ON: END 
9 

"ACCT. PAPERS", 1,2, 1,2,3 
"Z", "PERMITS", 2, 7, 4, 5, 8 
"B" , "SHOP BANKERS", 1,3,2,4,6 
"C'VSHOP REAL EST.", 1,4,2, 13, 17 
"D", "MARKET STUDY" , 2, 3, 2,4, 5 
"G", "CONTRACTOR", 2,5,1.4,2.2,6.7 
"H","ART PLANS", 3,5,2,4,6 
"E'V'COST STUDY", 3, 4, 3, 4, 5 
"I", "LAND", 4,5,8,11,13 
"J", "MATERIAL", 5, 6, 2, 3,4 
"K", "PLANS", 5,7,2,5,12 
"L", "SURVEY", 5,8,1,2,4 
"M", "BUY MAT #1", 6,8, 2,3,4 
"O", "BUY MAT #2", 6,9,1,2,5 
"N", "LAYOUT", 7,8,9,11,12 
"P", "FOUNDATION", 8,9,1,3,6 
"Q", "HIRE CREW 2", 7,9,1,2,3 
"F", "INSURANCE", 2, 6, . 4, 1 . 3, 1 .5 
This subroutine saves the cursor position as ONCE (Col. or Y) and 
WAS (Row or X), locates the cursor on the 25th status line, gets an 
input value (string only), and returns the cursor to where it 
ONCE WAS. 

Input variables: MSG*; Output : ANSWERS 

LGTH of desired answer 
Store cursor position 
10070 ONCE=CSRLIN 
10080 WAS=P0S(0) 

10090 ANSWER*="" 'empty the answer string 

10100 ' Make sure softkeys are off, locate cursor on 25th line 
10110 KEY OFF 
10120 LOCATE 25,3 

10130 'Print the message user requests and get an input 
1 1 40 PR I NT MSG* ; : ANSWER*= I NPUT* ( LGTH ) 
10150 'Clear off line for future use 
10160 LOCATE 25,1: PRINT SPC(79); 
10170 'Restore the cursor to where it was 
10180 LOCATE ONCE, WAS 
10190 RETURN 



1780 DATA 
1790 DATA 
1800 DATA 
1810 DATA 
1820 DATA 
1830 DATA 
1840 DATA 
1850 DATA 
1860 DATA 
1870 DATA 
1880 DATA 
1890 DATA 
1900 DATA 
1910 DATA 
1920 DATA 
1930 DATA 
1940 DATA 
1950 DATA 
lOOOO 
10010 
10020 
10030 
10040 
10050 
10060 



"overscan" 




area. The Color statement 
allows you to set the color of the border. 
(For a white and blue foreground and 
background with a shocking red border, 
specify Color 7,1,4). 

We're not done with the Screen com- 
mand yet, though. Look at line 42 of List- 
ing 2. You'll see four parameters for the 
text Screen (0) statement. The screen 
0,1,0,0 in that line tells the PC that text 
(0) is to be selected, that color is enabled 
(1), that the "active page" of the display 
is number and that the "visual page" 
which the user sees is also number 0. 

The PC has the ability to hold up to 
eight text pages simultaneously, all in 
color, in its 16K color graphics adapter 
board. This allows the programmer to 
build a "help screen" by writing to the 
active page while the user is watching 
something else; it also gives the flexibil- 
ity of switching to that page (visual page) 
instantly with a Screen 0,l,x,y 
statement. 

I used this page-switching ability in 
line 860 of the listing to allow clean edit- 
ing of the program input; I built a page- 
switching routine in subroutine 20000 
which you can use in your own programs. 

Locate finds the cursor in a row and 
column for text output. It is not as flexible 
as the TRS-80's Printat(xxx) command, 
because there are not as many separate- 
ly-addressable locations on the IBM text 
screen as compared to the TRS-80's text- 
graphics system. 

However, it's not as confusing to use, 
either. If you can put the cursor any- 
where you'd like (and Locate also allows 
you to change the shape of the cursor, 
though Listing 2 does not use this form of 
that statement), you can save it with as 
much ease. 

Subroutine 10000 shows the PC's 
CRSLIN and POS(O) functions, which 
store the row and column of the cursor's 
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PRICES YOU CAN'T BEAT! 



SPECIALS THIS MONTH: 




LNW 80 Model I 


$1,295 


48K, 5"/8" Disk Contr., RGB Color 




Dos-Plus, 3.4, Hi-Res Graphics 




COMPUTERS 




LNW-801 $1,375 Mod II 


$1,595 


NEC 8001 32K 


$729 


PMC-81 16K 


$565 


SUPER BRAIN II DD 


$1,935 


T1MEX1000 $85 16KMEM 


$45 


NEW: AMI 11 ++ (Apple Clone) 


CALL 


EXPANSION INTERFACES 




LNW-32K-ASSM/TST/GOLD/CASE 


$349 


NEC 8012 1/0 32K 


$489 



C-ITOH PRINTERS 

PROW1TER8510 

PROWRITER 1550 

F-10 40CPS 

F-10 55CPS 

F- 10 TRACTOR FEED 

NEW: QUME SPRINT 1 1 

TANDON DRIVES 

100-1 40TRKS/S 
100-2 40 TRKD/S 
100-3 80 TRKS/S 
100-4 80 TRKD/S 

5 MEG HARD DISC 

W/Removable Cartridge 



Par 

$459 

$669 

$1,365 

$1,615 



Bare 



$199 
$280 
$280 
$340 



Ser 

$559 

$749 

$1,365 

$1,615 

$195 

$1,450 

Compl 

$235 
$319 
$319 
$375 

$1,449 



NEW: TEAC SLIMLINE $10 MORE 

THAN TANDONS ABOVE 



CRT MONITORS 

AMDEK B&W $89 
AMDEK COLOR $359 
TECO B&W 099 

TECO COLOR RGB 
NEW: BMC COLOR RGB 

MODEMS 

SIGNALMAN 



GREEN 


$159 


RGB 


•739 


GREEN 


• 129 




$429 




•275 



$85 



24 HOUR TOLL FREE ORDERS 

VISA/MASTER CHARGE ONLY: 

(800) 633-2252 EXT 720 

ALL QUESTIONS: (313) 538-1112 

MICHIGAN RESIDENTS ADD 4% SALES TAX-POSTAGE CALL 
FOR CHARGES-PRICES ARE DISCOUNTED FOR CASH AND 
MONEY ORDER (NON CERTIFIED CHECKS ALLOW 2 WEEKS 
TO CLEAR) MASTER CARD AND VISA ADD 3%. NO C. 0. D. NO 
NET TERMS 



VF^P A COMPUTER OUTLET 

W bVl #% 16727 Patton. Detroit MJ48219 
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position for repositioning later. These 
routines must be invoked when page- 
switching is going on to prevent getting 
hopelessly bogged when alternate pages 
are called. 

I wrote this cursor save/replace rou- 
tine, which I call Once Was, so that you 
can extract it intact for your own 
programs. 

The Key statement in lines 47, 1770 
and 20080, among others, has several in- 
carnations, as the program shows. The 
statement refers to the ten function keys 
which border the left side of the PC's 
keyboard. (HP computer users, Apple III 
users and Model II TRS-80 users will be 
familiar with programmable function 
keys.) 

Key Off turns off the visual display for 
the function keys' labels, which ordi- 
narily are shown on a nonscrolling 25th 
line of the screen. Key On, obviously, 
restores this display, and there is also 
provision (not illustrated in the listing) to 
redefine the function keys in almost any 
manner desired. 

On-Key Trap 

The most interesting application of the 
Key statement, however, is in its On Key 
format, which occurs in subroutine 
20000. What this statement does is to set 
a "trap"— after On Key (n) is executed, 
the program will jump to a specified 
subroutine whenever the user presses 



Circle 283 on Reader Service card. 



Commodore 
Gets Smart 

"Having a modem and a good terminal 
software package like this can really open 
up a new world of applications for your 
Commodore system " — Robert W Baker 

- MICROCOMPUTING 

v 7 record to disk/transmit from disk 
v 7 output to Commodore/ASCII printer 
v 7 XON/XOFF control capability 
v/ translates files ASCII/BASIC/W-PRO 
v 7 system status line-clock with alarm 
v 7 user table allows encoded data 
v' user access to routines-telemetry 

The most sophisticated terminal package 
available Gives you all the features need- 
ed now and for the future Available - 
Commodore 40XX. 8032 with 4040. 8050. 
PEDISK II 

Available from cgrs MICROTECH. 
PO Box 102. Langhorne. PA 19047 
215-757-0284 

$1 29.00 DEALER INQUIRIES INVITED 



with Intelligent Terminal 
Communications Package 



COMPACK 



key letter n. 

In listing 2, if the user chooses to edit 
his data input to the PERT-charting pro- 
gram, the function key gives him the op- 
tion to change his mind and exit the 
change subroutine with no further effort 
than hitting function key number 1 . 

Note that I could have programmed the 
keyboard, disk and data statement input 
choice given the user in lines 140 to 180 
with the function keys or accomplished 
just about any other task with them that 
could be accomplished with regular in- 
put. The reason I did not is that these On 
Key statements are formally software 
interrupts; they drive the program to a 
certain subroutine every time the func- 
tion key is hit, unless a Key Off or Key 
Stop statement is executed. 

The remainder of the code is a straight- 
forward entry of the original Zimmer- 
man/Conrad program in Byte, with sev- 
eral additional "cleanup" routines. For 
example, I've relocated most messages to 
the 25th (nonscrolling) line, and in some 
instances elected to omit requiring the 
user to press "enter" after his response to 
a question (see line 240, for example). 
And, I built an error-checking routine in- 
to the original code in subroutine 15000 
to catch some of the more common errors 
that users might make (like not closing 
the disk drive door). 

The important point is that, even with 



all these changes and the addition of col- 
or in a manner which makes the program 
a joy to use, the adaptation was straight- 
forward and simple. There were no Call 
768s to learn from the PC manual, and no 
idiosyncratic Print CHR$(27);"e";"q" 
codes to move the cursor around. 

Enhanced Basic 

IBM has enhanced its Advanced Basic 
well, but has not fallen prey in the trans- 
lation to the kinds of implementation 
bugs that drive experienced users crazy 
and new ones to stick to canned software. 
You can use this machine. 

When you run the program with a color 
monitor, note especially the powerful 
way in which tasks that lie on the critical 
path are highlighted by the program in 
red, and how useful the probability 
display becomes because of color 
highlighting and screen formatting. 

These differences are often the ones be- 
tween a program that is used and a pro- 
gram that languishes somewhere in the 
great magnetic void. Furthermore, print- 
ing the critical path items in red is a "red 
flag" — warning users that the items so 
highlighted must be closely managed. 

If you want to try the program, but 
don't want to key it in, send me a disk 
and $10 and I'll copy it for you. Format 
your disk and write your name and ad- 
dress on it as well.D 



Listing 2 continued. 



COLOR 3: 
PRINT: PRINT 

FOR 1 = 1 



15000 ■ This subroutines does some error — checking, -for instance, for the OPEN 

15010 ' statement in line 390. It requires an ONERROR GOTO 15000 statement 

15020 * -for invocation, and is turned off with an ONERROR GOTO statement. 

15030 MI STEAK ■ O: WHEREAT = 

15040 MI STEAK = ERR: WHEREAT = ERL 

15050 IF MI STEAK = 55 THEN CLOSE: RESUME 

15060 IF MISTEAK = 53 THEN PRINT "CAN'T FIND THAT FILE - CATALOG: ' 

PRINT "A: ":FILES "A: *. t" : COLOR 9:PRINT "B: M :FILES "lit.* 1 

"WAIT ":FOR 1=1 TO 70O0:NEXT I: RESUME 130 

15070 IF MISTEAK =61 THEN PRINT "DISK IS FULL - PLEASE GET ANOTHER' 

TO 3000: NEXT Is RESUME 1730 
15000 IF MISTEAK =64 THEN PRINT "THAT'S NOT A GOOD FILE NAME-USE "B: XXXXXXX. YYY" 

:FOR 1= 1 TO 3000:NEXT I: RESUME 130 
15090 IF MISTEAK = 6B THEN PRINT "THAT DISK DOESN'T EXIST... USE A: OR B: ■ : 

FOR 1=1 TO 3000:NEXT I : RESUME 130 
15100 IF MISTEAK =70 THEN PRINT "THE DISK IS WRITE-PROTECTED - CAN'T USE IT": 

FOR 1=1 TO 3000:NEXT El RESUME 130 
15110 IF MISTEAK = 71 THEN PRINT "CLOSE THE DISK DOOR": FOR 1=1 TO 3000:NEXT I: 

RESUME 130 
15120 IF MISTEAK =72 THEN PRINT "I THINK THE DISK IS BAD: TRIES=TRIES+1 : 

IF TRIES<3 THEN RESUME WHEREAT: ELSE PRINT "ENDING. .. CHECK DISK": 

FOR 1=1 TO 3000:NEXT I: GOTO 1770 
15130 IF MISTEAK =67 THEN PRINT "YOU HAVE TOO MANY FILES OPEN AT ONE TIME" I 

FOR 1=1 TO 3000: NEXT I: RESUME 130 
15140 ON ERROR GOTO 0: RESUME 

20000 ' This subroutines switches the active and visual pages in SCREEN 
20010 ' mode to page 1, thus allowing the programmer to put "help" material, 
20020 ' ancillary input and output, or other materials, on a "clean slate." 
20030 0NCE=CSRL I N : WAS=P0S ( O ) 
20040 ABORT =0 

20050 SCREEN O, 1,1,1 'color burst, apage=l, vpage =1 
20060 CLS 
20070 KEY<1) ON 
20080 ON KEY(l) GOSUB 22000 

20090 LOCATE 25,1: COLOR 4: PRINT "Hit <F1> key BEFORE entering to abort - I'll W 
AIT before going on"; 

20100 LOCATE 5,35: COLOR 3: PRINT "CHANGE ROUT I NE ": COLOR 9 
20110 COLOR 9,8,0 
20120 FOR 1=1 TO 5000:NEXT I 
20130 RETURN 

22000 CLS : SCREEN 0,1,0,0 
22010 AB0RT=1 

22020 IF ABORT AND XCHECK THEN M7.=M7.-1 : NX=N7.-1 : XCHECK=0 
22030 LOCATE ONCE, WAS 
22040 RETURN 
22050 GOTO 20070 
30000 GOTO 20070 
30010 RETURN 
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DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES 



I I PRICE BREAKTHROUGH 

Super Sale on New Disk Drives 
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Starting at $ 199.95* complete!! 
with Power Supply and Case. 

— dual sided 40 track 

— dual sided 80 track 



single sided 40 track 
single sided 80 track 



for 



RADIO SHACK — HEATH/ZENITH — APPLE 
IBM/PC - TEXAS INSTRUMENTS & MOST OTHER COMPUTERS 

New!! Special - Special - Call us !! 

Drive a Hard Bargain!!* 

5 M.B - 1 M.B. with Power Supply Case, Cables & Software 
Complete Systems .... starting from $1 ,695.00 

TOLL FREE ORDERING GENERAL and TECHNICAL 

1 -800-343-884 1 1 -61 7-872-9090 

Model III Internal Disk Drive Kits $Call 

Color Computer First Disk Drive Kit $Call 

Diskettes Of all SizeS (Box of 10) starting at $1 5.95 

Dot Matrix Printers $Call 

Word Processing Printers starting at $999.95 

Printer Buffers 8K to 64K startingat$1 33.00 

Disk Drive Cases and Power Supplies, starting at $49. 95 

DOSPLUS — 3.4 — SSpecial Price 

Filler pieces for Basf slimline drives $4.98 

*Ask about our %RHhJfe%RHWfe Warranty. 

Dealer inquiries invited. 

SOFTWARE SUPPORT 



"TANDY CORPORATION 
"ZENITH DATA SYSTEMS 
"APPLE COMPUTER CORP. 
IBM CORPORATION 
TEXAS INSTRUMENTS 
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PET-POURRI 



By Robert W. Baker 



Policing Your 

Word Processing 



The Cardboard: 
Ideal Expansion 

Interface 



Spellmaster 

Spellmaster is an excellent machine- 
language program for proofreading word 
processor text files. The program checks 
each word within the text for an exact 
match in Spellmaster's dictionary. This 
typically takes less than two minutes for 
each text file. 

After checking every word in your draft 
text, Spellmaster presents the reviewed 
text file for correction, editing and inser- 
tion of correctly spelled words into your 
own "user" dictionaries. The corrected 
text is then written back to disk, ready for 
formatting and output by your word 
processor. 

Various versions of Spellmaster are 
available to work with Word Pro, Word 
Craft and Silicon Office word processors 
on PET 2001-32K, 4032, CBM 8032, 
8096 and SuperPET systems with 2040, 
4040, 8050 or 8250 disk drives. Any 
printer that will work with your word pro- 
cessor can be used with Spellmaster for 
printing a copy of the user dictionary. 

A special ROM comes with Spellmaster 
and usually is installed in the UD12 
socket of 4000/8000 series systems or the 
UD3 socket of 2001 series systems. This 
brings up the usual problems of having 
several programs that require a ROM in 
the same socket. 

On an 8050 disk, Spellmaster is sup- 
plied with a 35, 000- word dictionary. You 
can add another 7000 words in your user 
dictionary for a total of about 40,000 
words. Legal and Medical dictionaries are 
available to supply another 4500 techni- 
cal terms. On a 2040/4040 disk, however, 
you are severely limited in the number of 
words you can insert in the user 
dictionary. 

Spellmaster is menu-driven, with full 
prompting for all user input. A 26-page, 
well-written manual guides the user 
through the various functions, explain- 
ing each feature in detail. A typical user 
should be able to learn the program in 
about 30 minutes. 
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Keep in mind that Spellmaster was not 
designed to identify proper sentence con- 
struction or mistyped words that happen 
to represent the correct spelling of anoth- 
er word. It simply checks each word of 
your draft text against those found in the 
internal dictionaries, without regard to 
the context in which the word is used. 

Spellmaster does, however, automati- 
cally skip over internal word processor 
commands and numbers found within 
the text. It can be fooled at times if it en- 
counters things like hexadecimal num- 
bers or number ranges with a separating 
dash. Fortunately, these can be easily 
skipped when reviewing the suspected 
misspellings. 

Checking and Correcting 

Spellmaster can be used to check indi- 
vidual files or to automatically scan 
linked files. When correcting single files, 
the updated version can be saved in a 
new file or it can replace the original ver- 
sion with the same name. Linked files are 
always replaced by updated versions un- 
der the same filenames to preserve file 
linking. 

During Spellmaster's edit phase, each 
word that was not found in the dictionary 
is presented in reverse video. A mis- 
spelled suspect word can be corrected 
simply by typing over the misspelled por- 
tion of the word. The cursor left, cursor 
right, insert and delete keys can all be 
used as needed. When corrected, simply 
press the return key to proceed to the 
next suspect word in the text. 

Correctly spelled words, like proper 
names or technical terms not found in 
the dictionary, can be skipped over by 
hitting the return key. For convenience, 
you can skip forward a full screen at a 
time as well. If desired, you can perma- 
nently include a correctly spelled word in 
your user dictionary by hitting the up-ar- 
row key. 

If you accidentally insert a misspelled 
word in the user dictionary, a function is 
provided for deleting the word. 



The delete option can also be used to 
kill seldomly used words and allow the 
insertion of high-priority words when the 
dictionary is nearly full. This is extreme- 
ly useful on the limited 2040/4040 disk 
versions. 

Spellmaster also provides a Fast Track 
dictionary option that uses only the first 
three modules of the Spellmaster diction- 
ary plus your user dictionary modules. 
This offers a compromise between pro- 
cessing speed and proofreading accura- 
cy. It's just the thing for that next rush 
project. 

If you're a serious word processor user, 
you shouldn't be without something like 
Spellmaster. Written in assembly lan- 
guage, it's reasonably quick and the dic- 
tionaries can be tailored to suit your 
needs. 

Standard Spellmaster packages sell for 
$199 while the Legal and Medical dic- 
tionaries are $75. For more information, 
write Spellmaster Systems Software, 
6219 13th Avenue S., Gulfport, FL 
33707. 



VIC DIR Update 

The original collection of programs 
provided with the VIC- 1540 disk were 
not well done. Several were edits to older 
PET and CBM utilities that did not take 
into account the smaller screen size of 
the VIC. Commodore has promised a new 
demo disk with upgraded programs and 
possibly a few new utilities. 

While we're waiting for the demo disk, 
here's a quick fix you can add to the DIR 
program to get nicer directory displays. 
The original version of the program 
allows the entries to wrap display lines, 
making them rather difficult to read. 

With 22 characters per line, there's just 
enough room for a three-digit file size, 
16-character filename and three-charac- 
ter file type. By using the color capabili- 
ties of the VIC and a little programming 





The "CARDAPTER/1" will allow Video Game 



Cartridges designed for use on the Atari Video 
Computer System to be played on a standard 

VIC-20® 



SUGGESTED RETAIL $89.95 



DEALER INQUIRIES INVITED 



States: 

Cardco, Inc. 
3135 Bay berry 
Wichita, KS 67226 
(316)685-9536 

West Canada: 

LSI Distributing 
Attn: Mr. Wong 
2091 W. 61 st Avenue 
Vancouver, BC. CA V6J 1 
(604)733-0211 



England & Europe: 

Audiogenic 

Martin Manary 

34-36 Crown St. 

Reading, Berkshire England 

(0734) 595647 

East Canada: 

Hobby Craft Canada 
24 Ronson Drive 
Rexdols Ontario M9W1 B4 
(416)241-2661 
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care, everything will fit without addi- 
tional spacing. 

Listing 1 shows lines 10 to 1010 of the 
DIR program as it was originally written; 
this is the part that displays the disk di- 
rectory. Listing 2 shows my updated ver- 
sion — a few simple changes were made to 
avoid line wrapping. 

Before going any further, please note 
that these listings were printed on a PET, 
so some of the graphics characters that 
appear for color controls may not be the 
same as on the VIC-20 display. 

The changes include the adding of line 
15 to clear the screen prior to starting a 
new directory. It also clears a flag (F) that 
will be used later. In line 50, an equate 
was added to define S$ as a string of 18 
spaces. 

The first character of the Print state- 
ment in line 80 is the color code for the 
file size, which I changed to yellow. In the 
same line, I also added the S$ string to 
STR$(C) and a length of 3 in the MID$ 
function. This ensures that the file size is 
three characters long and justified left. 

Line 105 was added to clear C$ to a null 
string before building the disk or file- 
name. The PRINT B$ in line 110 was 
then changed to C$ = C$ + B$ and the 
TAB(18) was changed to LEFT$(C$ + 
S$, 16) in line 130. These changes ensure 
that the disk or filename is always 16 
characters long when displayed. 

Line 125 was added to print the disk 
name in yellow, since F will be only for 
the first line of the directory display. All 
filenames will be printed in black as set at 
the end of printing the file size in line 80. 
(I added a blue color control at the start of 
the Block Free message in line 1000 and 
an extra Print in line 1005 for spacing.) 

Don't forget to add the semicolon at the 
end of the Print statement in line 150, or 
your display will be double-spaced. Since 
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nusual softwarel 

FROM 

T YRA N T. 



FOR 



<8> 



TimexlOOO, Sinclair ZX81 

TITLES INCLUDE 

PARTY GAMES □ PARTY GAMES FOR 
CONSENTING ADULTS □ COLLEGE and 
PRO BASKETBALL □ FOOTBALL D US 
OPEN GOLF and TENNIS D Z-TREK 
TRIVIA QUIZ D PRIMARY (age 3 to 6 ) 
ASSOCIATION D ARITHETIC BASEBALL 

SEND $1.00 FOR CATALOGUE (credit 
on first order ) TO : 

TYRANT Software 

BOX 31569, AURORA, COLO. D 80041 



we're now printing exactly 22 characters 
per line for every line, the VIC will auto- 
matically start a new line when you print 
to the 22nd position of the line. 



Cardboard 

Recently I received a sample expan- 
sion interface for the VIC-20 from Cardco, 
Inc. (3135 Bayberry, Wichita, KS 67226). 
The Cardboard is a six-slot, fuse-protect- 
ed expansion board with a system reset 
button. Multiple units can be daisy 
chained if you need more than six slots. 



as long as you watch the power load on 
the VIC. 

The manual recommends not using 
more than two Cardboards, even though 
four have been used at once. But before 
talking more about the expander, there 
are a few things we should review about 
the VIC's memory layout. 

There are seven blocks or areas of 
memory that are not used by the internal 
workings of your VIC-20. The address de- 
coding for these blocks is made available 
to external hardware via the memory ex- 
pansion port. RAM 1 , RAM2 and RAM3 are 
each IK in size and are usually treated 



>i 



READY. 

10 OPEN 1,8, 8, M $0 M 
2© GET#l,fl*,B* 

38 GET#l,fi*,B* 

48 GET#l,fi*,B$ 

50 C=8 

60 IF fl$0"" THEN C«flSC<fl*) 

70 IF B*0 ,,M THEN OC+flSC<B$>*256 

80 PR I NT " Ad" M I D$ ( STR* CO > 2> ; TRB (3) J " 

90 GET#1,B*-IF STO0 THEN 1000 

100 IF B*OCHR*<34) THEN 90 

110 GET#1,B$:IF B*OCHR*<34>THEN PRINTB*; -GOTO110 

120 GET#1,B*:IF B*»CHR*<32) THEN 128 

138 PRINT TflB(13);:C*="" 

148 C$=C*+B$:GET#1,B*:IF B$O hm THEN 148 

158 PRINT"fiiS"LEFT*'::C$, 3) 

168 GET T*:IF T$O mm THEN GOSUB 2800 

170 IF ST=8 THEN 38 

1888 PRINT" BLOCKS FREES" 

1810 CLOSE 1 : GOTO 18888 

Listing 1 . Original DIR program. 



n 



ii 



18 OPEN 1,8, 8. "*8" 

15 PR I NT "IT; -F=0 

28 GET#1,H*,B$ 

38 GET#l,fi*,B* 

48 GET#l,fi*,B$ 

50 C=0 : S$=" 

60 IF R*<>"" THEN C=ftSC «::fi*> 

70 IF B*O mm THEN C=C+HSC<B*>*256 

88 PRINT"?iia ,, MIB$(STR$'::C>+St,2,3::' ; "■ 

90 GET#1,B*:IF STO0 THEN 1000 

100 IF B*OCHR$<34) THEN 90 

105 C*= ,,M 

110 GET#1,B$-IF B*OCHR*<34>THEN C*»C*+B*:GOTO110 

128 GET#1,B*:IF B*»CHR*<32) THEN 120 

125 IF F=0 THEN PR I NT "IB"; T=l 

1 30 PR I NT LEFT* ( C*+S* , 1 6 > ; : C$= " " 

140 C*=C*+B*:GET*1/B$:IF B*O mm THEN 140 

1 50 PR I NT " lid" LEFT* < C* , 3 > ; 

160 GET T*:IF T*O mm THEN GOSUB 2000 

170 IF ST=8 THEN 38 

1888 PRINT M M- BLOCKS FREES" 

1885 PRINT 

1 8 1 8 CLOSE 1 : GOTO 1 8888 

Listing 2. Updated version of DIR. 
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Everybody's making money 

selling microcomputers 

Somebody s going to make money 



servicing them. 



New NRI Home Study Course 
Shows You How to Make Money 
Servicing, Repairing, and 
Programming Personal and 
Small Business Computers 
Seems like every time you turn around, somebody 
comes along with a new computer for home or business 
use. And what's made it all possible is the amazing 
microprocessor, the tiny little chip that's a computer 
in itself. 

Using this new technology, the industry is offering 
compact, affordable computers that handle things like 
payrolls, billing, inventory, and other jobs for businesses 
of every size. . .perform household functions including 
budgeting, environmental systems control, indexing 
recipes. And thousands of hobbyists are already owners, 
experimenting and developing their own programs. 

Growing Demand for 
Computer Technicians 

This is only one of the growth factors influencing 
the increasing opportunities for qualified computer 
technicians. The U.S. Department of Labor projects over 
a 100% increase in job openings for the decade through 
1985. Most of them new jobs created by the expanding 
world of the computer. 

Learn at Home 
in Your Spare Time 

NRI can train you for this exciting, rewarding 
field. Train you at home to service not only micro- 
computers, but word processors and data terminals, too. 
Train you at your convenience, with clearly written 
"bite-size" lessons that you do evenings or weekends, 
without going to classes or quitting your present job. 

Your training is built around the latest model of 
the world's most popular computer. It's the amazing 
TRS-80™ Model III, with capabilities and features to 
perform a host of personal and business functions. No 
other small computer has so much software available for 
it, no other is used and relied on by so many people. And 
it's yours to keep for personal or business use. 

You get plenty of practical experience. Using the 
NRI Discovery Lab® that also comes as part of your 
course, you build and study circuits ranging from the 
simplest to the most advanced. You analyze and trouble- 
shoot using the professional 4-function LCD digital 
multimeter you keep to use later in your work. Then you 
use the lab and meter to actually access the interior of 
your computer. . .build special circuits and write pro- 
grams to control them. You "see" your computer at 
work and demonstrate its power. 

(TRS-80 is a trademark 
of the Radio Shack 
division of Tandy Corp.) 




Computer 
Assisted Instruction 

Your TRS-80 even helps train you. You 
receive 4 special lesson tapes in BASIC computer 
language. Using them in your microcomputer, you 
"talk" to it as you progress. Errors are explained, 
graphics and animation drive home key points. Within 
a matter of minutes, you'll be able to write simple 
programs yourself. 

Become the 
Complete Computer Person 

In addition to training in BASIC and advanced 
machine language, you gain hands-on experience in 
the operation and application of computers to business 
and personal jobs. You're trained to become the fully 
rounded, new breed of technician who can interface 
with the operational, pro- _ — ^ ^ m ^ m ^ 
gramming and service facets 
of today's computers. You're 
ready to take your place in 
the new electronic age. 

Other 
Opportunities 

NRI has been giving 
ambitious people new elec- 
tronic skills since 1914. To- 
day's offerings also include 
TV/Audio/Video Systems 
servicing with training on 

our exclusive Heath/Zenith 

computer-programmable 



25" diagonal color TV... Industrial Electronics, Design 
Technology. . . and other state-of-the-art courses. 

Rush Coupon for Free Catalog... 
No Salesman Will Call 

Send the coupon for our 100-page catalog showing 
all courses with equipment and complete lesson plans. 
There's no obligation other than to yourself. See how 
NRI can help you grow with the most exciting and 
important new field of the 80's. If coupon has been 
removed, please write to NRI Schools, 3939 Wisconsin 
Ave., Washington, D.C. 20016. 





NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

We'll give you tomorrow. 

NO SALESMAN WILL CALL. 

Please check for one free catalog only. 

D Computer Electronics including 
Microcomputers 

□ Color TV, Audio, and Video System 
Servicing 

□ Electronics Design Technology 

□ Digital Electronics 

□ Communications Electronics • FCC 
Licenses • Mobile CB • Aircraft • Marine 




All career courses 
approved under GI bill. 
□ Check for details 



172-013 



□ Industrial Electronics 

□ Basic Electronics 

□ Small Engine Servicing 

□ Appliance Servicing 

□ Automotive Servicing 

□ Auto Air Conditioning 

□ Air Conditioning, Heating. 
Refrigeration, & Solar Technology 

□ Building Construction 



Name 



(Please Print) 



Age 



Street 



City/State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 
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as one unit. They're located sequentially 
below the internal 5K of RAM included in 
the standard VIC-20. 

The remaining blocks are each 8K in 
length and are located as follows: 

• BLK1 $2000-$3FFF 

• BLK2 $4000-$5FFF 

• BLK3 $6000-$7FFF 

• BLK5 $AOOO-$BFFF 

What happened to BLK4? Well, that's 
where the character generator ROMs, 
VIC registers, I/O and other miscellane- 
ous internal workings are located. 

BLK5 cannot be used for Basic pro- 
grams since it is separated from the rest 
of RAM. It does, however, make an ideal 



place to locate machine-language pro- 
grams since you don't have to worry 
about Basic touching anything in that 
area. In fact, this is where many of the 
game cartridges are located. 

Now don't forget about the case of the 
moving screen memory. You may have 
been warned by some tape-based soft- 
ware suppliers that their programs will 
run only on an unexpanded VIC-20. The 
reason is that when you put 8K RAM in 
the VIC's BLK1 location, the screen RAM 
is moved to a new position (see Fig. 1). 

The Cardboard has a switch that can 
disable the VIC's access to RAM BLK1 
and make it easier to handle the moving 
screen problem. Thus you can quickly 
enable or disable all expansion RAM with 



Screen Memory 
Color Memory 



Start of Basic 



Normal 

7680-8185 
S1E00-1FF9 
38400-38905 
S9600-97F9 
4096 or 1024 (3K) 
$1000 $0400 



With 8K or more 

1024-1530 

$1000-11F9 

37888-38393 

$9400-95F9 

4608 

$1200 



Fig. 1. The cause of "moving screen memory"— when you put 8K RAM in the 
VIC-20 s BLK1 location, the screen RAM is moved to a new location. 
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Finance 12Q calculations: 

What you get is what you see 




MicroQ's breakthrough, Finance 
12Q, performs all the functions of 
the most popular executive/ finan- 
cial calculators with computer 
power, calculator simplicity and 
one important difference: a 
screen display of all values 

at-a-glance. 
Finance 12Q provides com- 
pound interest, amortization, dis- 
counted cash flow, depreciation, bond, 
calendar, percentage, profit margin, statistical cal- 
culations, the basic mathematical functions and 

much more. 

Diskette programs for the Super PET-CBM, 

including comprehensive, easy-to-use manual, 

just $59.95. Call (703) 385-6450. Visa and Master 

Card accepted. Dealer inquiries invited. 



Specific calculation capabilities include: 

Net Present Value (NPV) / Internal Rate of Return (IRR) / Present 
Value / Future Value — Payment Amount / Number of Payments / 
Interest Rate / Odd-Period / Gross Profit Margin (GPM) / Selling Price 
/ Cost / Amortization / Depreciation / Straight-Line / Sum-Of-the- 
Years-Digits / Declining-Balance / Bond Price / Bond Yield / Mean / 
Standard Deviation / Weighted Mean / Linear Estimation / and more... 

MicroQ Incorporated 

4017 Williamsburg Court / Fairfax, Virginia 22032 



Micro 




this single switch without plugging and 
unplugging cartridges. 

One at a Time 

Since most ROM-based cartridges are 
designed to work in BLK5, you can nor- 
mally have only one plugged in at a time. 
The Cardboard makes this a little easier 
by providing a separate BLK5 address se- 
lect switch for each port. 

Now you can plug in all your ROM- 
based cartridges and select which one 
you want by enabling the BLK5 line to 
that port. Remember that you can have 
only one of these switches on at any par- 
ticular time. 

Several cartridges, like the Program- 
mer's Aid, use BLK3 and limit you to us- 
ing two 8K cartridges or one 16K RAM 
cartridge. The Cardboard provides an- 
other set of six switches for enabling/dis- 
abling the BLK3 select line to make it a 
little easier to manage. 

The Cardboard, which lists at $139.95, 
is nicely-made and well-documented. My 
only reservations concern the size of the 
address select switches. They actually 
consist of two sets of DIP switches and 
can be hard to manage due to their small 
size. On the other hand, the system reset 
switch is a reasonable size and the pro- 
tection fuse is a nice feature. 

Similar expansion interfaces are avail- 
able from a variety of sources. They typi- 
cally sell for $50 to $120, depending on 
the number of expansion slots provided. 
Most expansion units, including the 
Cardboard, do not provide any type of 
housing. All you get is a bare printed cir- 
cuit board, so be careful where you put it 
and how you are going to use it. 

By the way, there is an advantage (be- 
sides being able to plug in multiple car- 
tridges) to using an expansion interface. 
It saves wear and tear on the expansion 
port connector in the VIC-20 itself. 

With rough handling or heavy use, the 
normal printed circuit board connector 
will not last forever. If I had to replace a 
connector, I'd much rather have to do it 
on the expansion board instead of open- 
ing up the VIC-20 for repairs. 
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Misc 

In October, Commodore introduced 
more than two dozen software programs 
for the Commodore 64. The new software 
includes two languages (in addition to 
the internal Basic), two word processing 
systems, an electronic spreadsheet, a 
mailing list, financial analysis, graphics 
plotting and music programs. 

Included is the Easy Software series, 
which features EasyCalc, Easy Plot, 
EasyFinance (formerly EasyTools), Easy- 
Schedule, EasyFile, EasyScript. Easy- 
Quiz and EasyLesson. This series is de- 
signed for business professionals and 
educators who want to benefit from hav- 
ing a computer without having to learn 
how to program. 



EasyScript is a powerful word proces- 
sor that offers 40- to 240-column text 
widths, software printer interfacing for 
letter quality and dot matrix printers, 
search and replace, text movements, 
tabs, function keys for frequently-used 
options, total cursor movement within a 
page and between pages and many other 
features formerly available only on more 
expensive word processing systems. A 
lower-priced word processor, The Word 
Machine, will also be available. 

EasySchedule is an effective tool for 
planning time and resources and for 
keeping appointment logs. EasyFile is a 
full-fledged database for "electronic 
filing." 

EasyQuiz and EasyLesson are class- 
room aids that help teachers design and 
administer tests and quizzes. Educators 
also will use Logo and Pilot, two com- 
puter languages used extensively in 
classrooms, as well as Pascal. 

Commodore is engaged in an enor- 
mous international effort to collect thou- 
sands of public domain software pro- 
grams to work on the Commodore 64, 
PET, CBM and SuperPET computer. The 
first 656 programs were introduced at a 
press conference in New York in October. 
The software will be made available for 
duplication through Commodore dealers 
and education resource centers. 

The PET Emulator program will allow 
most existing PET software to be con- 
verted to or executed on the Commodore 
64. To help programmers take advantage 
of the Commodore 64's sprite animation 
and music synthesis capabilities, Com- 
modore will introduce a variety of pro- 
gramming aids, including an assembly- 
language development system, a sprite, 
sound and programmable character edi- 
tor and a DOS wedge. 

Commodore also will provide a Basic 
tutorial series for nonprogrammers who 
are interested in learning Basic on their 
Commodore 64. 

The 64 will accept Commodore's new 
Max series of entertainment programs, 
which includes popular Bally Midway ar- 
cade games like Gorf, Omega Race, Kick- 
man and Wizard of Wor. Other programs 
in the series include education/entertain- 
ment combinations such as The Visible 
Solar System and the Max Musicmaker. 
Max Cartridges will work with both the 
Commodore 64 and Commodore's low- 
priced Max Machine home computer, 
which is scheduled for introduction early 

this year. 

* • * 

CGRS Microtech (PO Box 102, Lang- 
horne, PA 19047) is offering a color video 
interface. Color Chart, for the PET/CBM. 
The 2V2 x 5 board plugs into a 2532 ROM 
socket; two control wires must be clipped 
to the system's read/ write signals. The 
ROM socket is then converted into a 4K 
video RAM. 

Based on the 6847 video controller, the 
interface reads information that the com- 



puter writes to video RAM and translates 
it into standard RSI 70- type composite 
video output. This can directly drive 
most color video monitors or can be used 
with an if modulator and color TV set. 

Color Chart, which carries a $139.95 
list price, operates in eight different 
modes. They range from an alphanumer- 
ic 32 x 16 display with built-in character 
generator to a high resolution graphics 
mode with 128 x 192 pixels. Up to eight 
different colors are available. 

Color Chart can be used to present in- 
dependent color graphics displays on the 
PET/CBM while the main screen displays 
corresponding text. 

The same company is also offering a 
new word processor for PET/CBM sys- 
tems. Copy-Writer appears to offer the 
standard features along with double col- 
umn printing, auto page break by para- 
graph, full printer graphics control, file 
chaining, ability to send hex control 
codes for printer controls and unformat- 
ted listings with internal control codes. 

Selling price is set at $ 185 plus $5 ship- 
ping and handling. 



* * * 



If you're about to buy a VIC-Modem, 
check your phone first! You must have a 
phone with modular plugs on the wire be- 
tween the handset and the base of the 
phone to be able to connect the modem. 
Also, the dialing mechanism must be in 
the base of the phone, not in the handset. 
The modem will not work with the popu- 
lar Trimline phones. 

A nonmodular telephone adaptor is 



available, however, that lets you plug the 
VIC-Modem directly into a modular wall 
outlet. Cost of the adaptor is $15.95. If 
you don't have a modular wall outlet, 
your local Radio Shack store carries 
various connectors and adaptors that 
should be able to help. 

By the way, the Commodore informa- 
tion network is now one of the top 12 
most used services on CompuServe. 
There is a full-time editor employed by 
Commodore, and there are now over 
1000 pages of information available. 

The network hotline is averaging over 
500 calls a week as opposed to about 
1000 calls per week on Commodore's 
regular telephone hotline. Commodore 
sold more VIC-Modems in the first three 
months of sales than the total number of 
subscribers CompuServe had in the sum- 
mer of 1982. 

Well, in case you haven't noticed, this 
is the start of my fourth year as author of 
the PET-pourri column. It's been rather 
hectic at times, but I've had fun and 
learned an awful lot over the years. I hope 
you have too. With all the new machines 
and an avalanche of new software, there 
should be plenty to keep us busy over the 
coming months. □ 



Address correspondence to Robert W. 
Baker, 15 Windsor Drive, Atco, NJ 
08004. 




The Microtech Color Chart is a color video interface for the PET/CBM. 
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LETTERS TO THE EDITOR 



Who Knows? 

First I must express my appreciation 
for your fine publication which I have en- 
joyed for several years (I keep calling it 
Kilobaud). Please continue to maintain 
the quality and character of the articles; 
however, this communication is more 
than a letter of thanks! 

I recall reading either an article, adver- 
tisement or response to a reader inquiry 
about a method of converting files that 
have been stored on IBM Magcard to stan- 
dard CP/M format on 5V4-inch floppy 
disks. I have paged through my stack of 
Microcomputings, but was not success- 
ful in locating this information. Does any- 
one have information on this method? 

Paul A. Loeffler 

1520 18th St. 

Huntsville, TX 

A Warning to Apple Owners 

Ken Knecht's article, "Numeric Stor- 
age — As Easy as 1,2,3," in the July is- 
sue of Microcomputing (p. 58), should 
have contained some warnings for Ap- 
ple II users. The process he describes 
will work only for internal storage on the 
Apple II. If strings generated in that man- 
ner are written to the disk, several prob- 
lems occur. 

Some of the characters, such as ASCII 
4, are used to send instructions to the 
disk controller. In addition, if these few 
characters are avoided, the strings will go 
out and come back, but unfortunately 
not unchanged. 

Apple II DOS reduces all characters to 
under ASCII 128. Thus, if you write 
ASCII 130, the character read from the 
disk is ASCII 2. The Apple II is the only 
system that I have found with this prob- 
lem. The approach does seem to work 
fine on the Atari, Osborne, TRS-80 and TI 
systems. 

Prank Matthews 
Houston, TX 

Reply 

Thank you for bringing this informa- 
tion to my attention. Since I do not have 
an Apple computer or program Apples, I 
was unaware of this problem. I'm sure 
the readers who have Apples will be in- 
terested in hearing about it. 

All the other computers on which I 
tried the technique had no problem. Of 
course, it is impossible to try a technique 
on all the available systems. If it works 
on the ones I do have access to, I just 
have to assume it will work on most of 
them. 
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It's too bad Apple users cant take ad- 
vantage of this technique. I find it very 
useful for storing many values in files, 
dates, small quantities and many other 
things. 

Ken Knecht 
Yuma, AZ 

Synchronous or 
Asynchronous: What a 
Difference an A Makes 

In the October issue of Microcomput- 
ing, the "IBM Update" article (p. 98) by 
Frank Pozar is misleading in regards to 
the IBM Personal Computer's ability to 
emulate an IBM 3270 remote terminal. 

The article states that a $50 Asynchro- 
nous Communications package will al- 
low the PC to attach to both a 370/ 1 58 and 
a Series One as a 3270 remote terminal. 

The 3270 terminals are all synchro- 
nous devices. The only way that a PC 
would be able to emulate a 3270 remote 
terminal to a 370/158 would be to attach 
the PC to the Series One asynchronously 
and attach the Series One to the 370/158 
with a synchronous connection. You 
must have both a $50 Asynchronous 
Communications package and an IBM 
Series One to emulate a 3270 as de- 
scribed in the article. 

Jack Leftwich 
Cincinnati, OH 

Reply 

Sorry about that. Mr. Leftwich def- 
initely caught me flat-footed. There's a 
vast difference between synchronous 
and asynchronous communications — 
the price difference between what IBM 
charges for each of these packages cer- 
tainly demonstrates that. 

It's a tribute to the PC that it can be 
connected to IBM's big machines (and 
sidestep the Series 1 connection) by sim- 
ply plugging in an adapter board. 

IBM's asynchronous communications 
package, for example, costs $60 (version 
2.0) while their 3270 emulation costs 
$700. IBM's package allows a PC to 
emulate either a Systems Network 
Architecture (SNA) 3270 terminal or a 
Remote Job Entry (RJE) terminal. I 
might add that the adapter card is an 
extra $300 and this SDLC (Synchronous 
Data Link Control) allows the PC to com- 
municate synchronously through an op- 
tional modem and a $75 cable to con- 
nect to the modem. 

In October of 1981, when I wrote the 
article, two trade journals (Electronics 



and Electronics Newsj mentioned that 
IBM was coming out with the software to 
emulate the 3270 terminal and I 
thought this was the package. The syn- 
chronous package is scheduled for 
January 1983, which is about a year 
after most people expected it. 

I might add that at least one company 
produces a similar package: 

Automated Business Machines, Inc. 
29352 Avocet Lane, 
South Laguna, CA 92677 

This package is a 3270/ BSC/ SNA/ 
SDLC emulator and interfaces with 
3704/3705 communications adapters 
on the big IBM machines. This version 
emulates 3276 control stations support- 
ing 3278 displays and 3287 printers just 
like IBM's. Their price also includes an 
adapter board and ranges from $1295 
(for a 3276 terminal and 3287 printer 
emulation) to $1995 for their deluxe 
model with interactive protocol switch 
(your guess is as good as mine). These 
prices are as of September. 

Frank Pozar 
Spokane, WA 

Go Forth 

I noticed in the August ("Pascal and Ba- 
sic Square Off," p. 22) and September 
("Still More on Speed," p. 20) Letters to 
the Editor that there is considerable in- 
terest in benchmark testing, particularly 
with respect to the Shell Sort and IBM PC. 
As an IBM PC owner, I must agree that the 
interpreted Basic is disappointingly slow. 

My solution to this problem was to go 
Forth. I have included a listing of a practi- 
cally verbatim translation of the Basic 
Shell Sort Program into MMS Forth (List- 
ing 1). This implementation of Forth uses 
the same ROM subroutines for floating- 
point arithmetic that are used by Basic. 
My program took an average of 33 sec- 
onds to sort 500 numbers. 

I have a suggestion for future bench- 
mark testing — include a program for ma- 
trix inversion because: 

• It is an important and widely used sub- 
routine fundamental to engineering and 
science. 

• It contains a good balance of data trans- 
fers and floating-point arithmetic. 

• No other magazine that I know of uses 
it for benchmark tests. 

I have a Forth program that inverts a 
lOth-order matrix in two seconds for sev- 
en significant digits and five seconds for 
16 digits. I would really like to see how 
Forth compares with other languages 
like APL, C, Fortran and Pascal. Forth is 



158 

1 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 



LIST 
( Shell 



: RNDA 

: A. 
: SORT 



Sort 
VARIABLE NN 
1000 2ARRAY 
"/. K 2! nn 



TEST 



) : TASK ; 

VARIABLE D 

A 2VARIABLE K 

S DO "/. 1 K 2a) F+ K 2! K 2a> "/. 1 RND F* I 
A 2! LOOP ; (Fill Array with Numbers ) 
NN 5) DO CR I A 25) F. LOOP ; ( Display Array, A ) 
NN 5) D ! BEGIN D 9 1+ 2 / D ! BEGIN 1 
NN 5) D 5) - DO I A 23 I D 8 + A 25) FCOMP 1- NOT 
IF I A 25) I D 5) + A 2o> I A 2! I D 5) + A 2 ! DROP O 
THEN LOOP UNTIL D 9 1 <= UNTIL ; 
CR . " How Many Numbers " #IN NN ! CR RNDA 
O SET-TIME SORT GET-TIME . " Time = " . . - . ; 



ok 



TEST 

How Many Numbers ? 500 

Time = 34 10 ok 

TEST 

How Many Numbers ? 500 

Time = 33 9 ok 

TEST 

How Many Numbers ? 500 

Time = 31 11 ok 



Listing 1. Translation of the Basic Shell Sort program into MMS Forth. 



not a popular floating-point language, 
but I see no reason why it shouldn't be. 

Steven A. Ruzinsky 
Cicero, IL 

Author, Author 

As a new subscriber to your magazine, 
I was stumbling along trying to relate my 
limited experience with my Apple com- 
puter to your other readers' great skill 
in CP/M and other systems and lan- 
guages. I paused for a moment to be 
amused by yet another battle of bench- 
mark tests between computers — this 
time on RND functions! 

I find this amusing because most of the 
stuff I do adds delay loops to slow things 
down so I can cope with the miracle of the 
computer. 

Then I realized what was bothering me 
as I read the November issue of your mag- 
azine . . . pages 84-85. This is where the 
Game Digest is put together. It does a 
good job of summary and provides a good 
cross-section of available material. But — 
I noticed that in the battle of ratings, 
financial reports, sales figures, com- 
ments on ease of use and pontifications 
on piracy, the author is not listed. The 
name of the man, woman (or team) 
whose experience, skill, ingenuity and 
labor go into the creation of a program is 
never mentioned! 

Is there something not wrong with the 
other side of computing if the author or 
programmer — the creator — is so com- 
pletely ignored? 

Paul Raymer 
Las Vegas, NE 



LNW-80: Complex 
Construction 

While I agree with William G. Eisinger 
(The Enhanced 80— October 1982, p. 58) 
that the LNW-80 is an outstanding com- 
puter, I think one point must be stressed 
most vigorously — building an LNW-80 is 
not for the beginner or even the interme- 
diate kit builder. 

Unless you are familiar with digital log- 
ic, have experience building and trouble- 
shooting computer circuits, and have ac- 
cess to good quality test equipment, you 
probably should not build an LNW-80. 

As editor of an LNW user-group news- 
letter, I have heard dozens of stories from 
inexperienced kit builders who have got- 
ten in over their heads and now have 
$700-3900 tied up in a hopeless mess. If 
they are lucky and haven't made too big a 
mess of it, they may be able to coax LNW 
or someone else to repair it for about 
$200-$400. 

While some of our user-group mem- 
bers feel that LNW should state in their 
advertisements that building an LNW-80 
is not for the beginner, I don't quite 
agree. It should be left up to the individu- 
al to decide if his abilities meet the re- 
quirements of the project. In other words, 
let the buyer beware. So all you high 
school students with a couple of electron- 
ics classes under your belt, this is not a 
project for you. That also goes for most 
weekend kit builders. 

If any of Microcomputing s readers are 
interested in joining our LNW-80 user- 
group and receiving our bi-monthly 
newsletter, they can send $12 to The 



LNW User Newsletter, 4345 Manchester 
Rd., Grand Island, NB 68801. We have 
several hundred members in the U.S. 
and in several foreign countries. Our 
newsletter contains software reviews, hi- 
res and color programs, hardware hints 
and kinks, and LNW-80 construction in- 
formation. A limited number of back is- 
sues are also available. 

Jay Hokanson 
Grand Island, NB 

Reply 

Mr. Hokanson certainly raises a valid 
point; however, the purpose of my arti- 
cle was to review the LNW-80' s features 
as a computer and not to assess the 
ability of LNW Research Corp. to market 
a Heathkit-style kit. 

Even so, I will again point out that the 
LNW-80 is not a project for beginners. 
The circuitry is complex and the docu- 
mentation is among the worst I have 
ever seen. There are errors in the sche- 
matics, conflicts in parts requirements 
lists, and the errata sheets are extreme- 
ly confusing. 

As a minimum, the prospective 
builder should have access to, and know 
how to use, a digital multimeter and an 
oscilloscope capable of observing 10 
Mhz signals. A frequency counter can 
also be helpful. 

In fairness to LNW Research Corp., I 

feel that they are providing a valuable 

service to those hobbyists wanting a 

superior TRS-80 type of system for half 

the cost. 

There are still a lot of us "hardware 
hackers" out here who view the chal- 
lenge and frustration of assembling a 
project such as the LNW-80 as all part of 
the fun. 

William G. Eisinger 
Boise, ID 
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looking glass microproducts 

Step through the looking glass to 

discover wonderful values in personal 

computer, peripherals, accessories, 

systems, and software. 

Discover ATARI. 

Interface No. 1 by looking glass 
microproducts allows you to connect any 

printer with Centronics compatible 
parallel interface to your ATARI 400/800 

for just $85 Specify disk or tape. 

Elephant Diskettes SSD are $22.50/10. 

Amdek Color I Monitors are $350 and 
include a cable to your ATARI. 

looking glass microproducts offers free 

shipping and 15-day, full money back 

guarantee. 

Ask for our free catalog. 

looking glass microproducts 

post office box 5084 
loveland, Colorado 80537 
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Micro Software Digest 



Compiled by Swain Pratt 



Micro Software Digest presents a collection ofcapsulized software reviews from various computer-related publica 
tions. Micro Software Digest is presented in an index-card format; so read on and clip and keep your favorites. 



CP/M SYSTEM 



SuperSoft Fortran 

System Requirements: CP/M-compatible system, CP/M, one 
disk drive 

Manufacturer: SuperSoft, PO Box 1628, Champaign, IL 61820 
Price: $275 

Comments: According to the review, SuperSoft is the most com- 
plete version of Fortran for microcomputers. "One of the nicest 
aspects of the compiler," says the review, "is that it supports the 
complex data type, which makes it particularly useful to engineers 
or scientists whose applications typically demand this kind of 
arithmetic." 

The review has reservations about the documentation, but con- 
cludes "This is an excellent Fortran compiler. It has the features 
that serious users need, and it should be high on your list of alter- 
natives." 
Reader Service number 427 



(Reviewed in Info World, October 18, 1982) 



Z-80 SYSTEM 
Sort/B 



System Requirements: 8080 or Z-80 system, CP/M, 56K RAM, 
one disk drive 

Manufacturer: System/Z, PO Box 11, Richton Park, IL 60471 
Price: $25 

Comments: Sort/B is a sorting package you can use with Micro- 
soft's Basic-80 interpreter, according to the review. "You call it as 
an assembly-language subroutine, and you can use it to sort 
memory arrays of any Basic-80 data type." 

The program "works well, is easy to use and has a reasonable 
price, ' ' says the review. ' The manual is not the best, but it tells you 
most of the things that you need to know." 
Reader Service number 405 



(Reviewed in Info World, October 11, 1982} 



OSBORNE 



Computer Chef 

System Requirements: Osborne 1, Heath/Zenith or standard 

CP/M systems; CP/M 1 .4 or later or HDOS; 48K RAM; Dual-floppy 

or hard-disk drives; 80X24 cursor-addressable CRT; 80-column 

printer 

Manufacturer: The Software Toolworks, 14478 Glorietta Drive, 

Sherman Oaks, CA 91423 

Price: $29.95 

Comments: "Computer Chef," says the review, "makes it easy 

for you to manage your recipes and includes some capabilities that 

really let you take advantage of having them on a computer." 

"It comes with over 70 recipes," continues the review, "but if 
you want to use it to keep track of your own recipes, you can use 
any text editor or word processor to input them." 
Reader Service number 410 



(Reviewed in Info World, October 11, 1982) 



Z-80 SYSTEM 
Ada Compiler 

System Requirements: 8080, 8085 or Z-80 microprocessor, 
CP/M, CP/M-86, or MS-DOS, 48K RAM 

Manufacturer: Supersoft, PO Box 1628, Champaign, IL 61820 
Price: $300 (CP/M version) 

$350 (CP/M-86 or MS-DOS versions) 
Comments: Ada is a standard, higher-order language being 
developed for the Department of Defense to meet its special needs 
and to improve software portability. Its appeal to industry and 
educational institutions will, according to the review, be 
widespread. Several companies are developing Ada compilers to 
government order, and the Ada Compiler from SuperSoft is an in- 
terim answer. 

"With the Supersoft Ada Compiler," says the review, "you can 
learn the language and begin writing programs now that will be 
completely transportable to larger machines. Ada borrowed many 
features from Pascal, but it is a much larger and more powerful 
language and has features associated with other languages as well." 
Reader Service number 403 

(Reviewed in InfoWorld, October 11, 1982) 
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Circle 328 on Reader Service card. 




Offers Discounts on All 

TRS-8CT 

COMPUTERS 

We Have What You Are Looking For 

Free Shipping Within United States 

* 100% New Original Equipment 

* Prices Comparable to Any Other 

* No Tax On Out of State 
Shipments 

For Prices and 

Shipping Information 

Call Toll Free 

1-800-545-9019 

N.M. Residents Call 257-7865 

or write 

HAPPY HANDS 

P.O. DRAWER 1 

RUIDOSO, NEW MEXICO 

88345 



TeleVideo Users!! 

Imagine: Single key commands for 

WordStar*®, dBase II®, Basic,... 
anything!! 

TVSet allows the function keys on your 
802 or 950 to be automatically 
programmed when you startup your 
computer and then reprogrammed as 
you run different software packages. 

Here's How It Works 



FIRST 



TVSet guides you 
through clear, easy-to- 
use menu displays to 
enter your custom 
function key contents 
and terminal features. 
22 function keys and 
over 10 terminal fea- 
tures can be set 



SECOND 



TVSet saves the custom 
setup in a file for fast 
(even automatic) re- 
programming. You can 
have different setup files 
for different projects. 
And TVSet can read the 
file back in to make later 
changes. 



THIRD 



Using a unique, FAST 
technique, TVSet can 
attach your custom 
function key setup to 
any program - like 
WordStar™. When that 
program is run the 
function keys are auto- 
matically set - in less 
than 1 second!! 



<»| GENERATION 2 153 Golf Course Dr. 
Xr cvcTCiiC Reston.Va 22091 

XJ SYSTEMS, inc. (7 03)476-9143 



NEW 
GENERATION 



TVSet:$75.00 CP/M or MP/M (8080/Z80) 

V1SA/MC/COD 
Foreign Orders Add $ 1 

Order Line: 800-368-3359 



TM • CP/M - MP/M Digital Research • WordStar MicroPro • dBase II AshtonTate 
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"MR EDit"™ 

VIDEO TEXT EDITOR 



The INTELLIGENT Workhorse of CP/M & MP/M 

MR EDit Demo is now available on a 30 day trial and money back guarantee. 
If not completely satisfied, you will be refunded the purchase price less $20.00 handling charge. 



FEATURING: 

• User Configurable to ANY non-memory mapped VDT with at least 12 
lines of 64 columns. 

• Fully screen oriented with comprehensive status information line. 

• User defined mix of commands and function keys. 

• Function keys are LIVE and screen of text stays in place and in view 
EVEN IN COMMAND MODE. 

• Cursor is maintained in proper text location EVEN IN COMMAND 
MODE. 

• English language commands: can be abbreviated as desired. 

• Insert, Overwrite, and Command modes. 

• Can be used Standalone or with a Text Processor for Word Processing. 

• Handles MBASIC Line continuation. 

• MR EDit supports 129 commands. 

• 189 page comprehensive user manual. 

• Demo Disk • Sealed MR EDit Disk. 



PARTIAL COMMAND SUMMARY: 

• Cursor Control: up, down, left, right, by character, line, word, 
paragraph, screen, buffer; user defined tab stops. User definable 
visible Tab and Carriage Return characters. 

• Delete character, word, line (all bidirectional), to EOL/BOL; area or 
paragraph. 

• Automatic word wrapping at any column; automatic paragraph alignment. 

• List on Line Printer by line or area. 

• Extensive search/replace capabilities; supports up to 10 simultaneous 
search /replace arguments. Local or Global search capability. 

• Disk Directory and File Deletion, both selective by user, drive, and file, 
with wildcards allowed. Selective Disk Reset. 

• HORIZONTAL window control for easy editing of material wider than 
the screen. 

• Primary and secondary files for both input and out, if needed. 

• UNSURPASSED edit command files and iteration macros. 

• Indent level control for structured programming. 

• On-the-fly definition of a function key as any combination of commands. 



ONLY $149.00 with complete documentation and installation instructions. Manual is available separately for 

$25.00 which is refundable with purchase of software (Tn residents add 6.75% sales tax). VISA and MasterCard 

welcome: send account number and expiration date. Order today by letting us know your computer model, 

terminal and disk format desired. (8 and 5W soft sector only) Free technical summary available on request. 

Add $3.00 shipping U.S., $10.00 foreign order. 

Micro Resources Corporation 



6922 Harding Road, Suite 1 17-A 

Nashville, Tennessee 37221 

615-352-4605 



Dealer inquiries welcome 

CP/M and MP M are trademarks of Digital Research. Inc 

MR EDit is a trademark of Micro Resources Corporation 
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APPLE 



Queen of Phobos 



System Requirements: Apple II with 48K, ROM Applesoft with 
one disk drive 

Manufacturer: Phoenix Software, 64 Lake Zurich Drive, Lake 
Zurich, IL 60047 
Price: $34.95 

Comments: This is an adventure game witli unusual graphics- 
line drawings, not color. "The Queen of Phobos," says the review, 
"is the hulk of a huge passenger transport abandoned in space. It's 
said that a very valuable enchanted mask was left on the wreck 
and your people have sent you after it. Unfortunately, other peo- 
ple have similar ideas; you are not alone on the ship." 

The review describes the puzzles encountered as logical but not 
easy. "Queen of Phobos offers several evenings of pleasurable, if 
frustrating, diversion for the adventurer," concludes the review. 
Reader Service number 420 



(Reviewed in Softalk, September, 1982) 



APPLE 



Wine Cellar 



System Requirements: Apple II with 64K, ROM Applesoft with 

one disk drive and language card 

Manufacturer: WE Software, 800 Greenwich Drive, Chico, CA 

95926 

Price: $500 

Comments: "This simple, easy-to-use database is for organizing 

the vintages and varietals of your wine collection," says the 

review. Just the thing for the man who has everything! 

According to the review, "Information can be entered for each 
particular wine under winery, varietal, vintage, region, number of 
bottles, month, year, price of purchase and current value . . . Wine 
Cellar is a custom-tailored inventory program that can be used by 
wine shops and restaurants and can certainly be of immense value 
to individual wine connoisseurs." 
Reader Service number 425 



(Reviewed in Softalk, September, 1982) 



APPLE 



Marauder 



System Requirements: Apple II with 48K, ROM Applesoft with 
one disk drive 

Manufacturer: Sierra On-Line, 36575 Mudge Ranch Road, 
Coarsegold, CA 93614 
Price: $34.95 

Comments: "Some things never change," says the review. "And 
space Shoot-'em-ups like Marauder continue to have that never- 
changing appeal. There are two scenarios to Marauder. The first 
pits you against a city defending itself." In the second, you try to 
penetrate a maze to destroy the city's power center. The two 
scenarios can be played separately or sequentially on either 
keyboard or joystick. 
Reader Service number 414 



(Reviewed in Softalk, September, 1982) 



APPLE 

Quadrant 6112 

System Requirements: Apple II with 48K, ROM Applesoft with 
one disk drive 

Manufacturer: Sensible Software, 6619 Perham Drive, West 
Bloomfield, MI 48033 
Price: $34.95 

Comments: Quadrant 6112 is a game in which the player must 
defend his quadrant against the usual stream of aliens. "Quadrant 
61 12," says the review, "does, in fact, add a few twists to the tradi- 
tional alien shoot-'em-up, and therein lies its saving grace. You 
must think as well as react in this game." 

The game "keeps you on your toes," the review continues. "The 
speed and excitement of the game more than make up for the lack 
of graphic sophistication. Anyway, most of the time you're too 
busy to notice." 
Reader Service number 418 



(Reviewed in Softalk, September, 1982) 



APPLE 



Weather Fronts 



System Requirements: Apple II Plus or Apple II with Applesoft, 
DOS 3.3, 48K RAM, one disk drive 

Manufacturer: Teach Yourself by Computer Software, 40 
Stuyvesant Manor, Geneseo, NY 14454 
Price: $24.95 

Comments: Weather Fronts has the limited objective of teaching 
a few facts about the general characteristics and causes of fronts. 
These facts, ' ' according to the review, "are all interesting and im- 
portant to know in a high-school earth science course, but many 
more facts about weather fronts are normally taught." 

"The program does a good job of teaching. . .but a good text- 
book and a good teacher would teach a student much more about 
weather fronts," says the review. 
Reader Service number 404 



(Reviewed in InfoWorld, September 27, 1982) 



APPLE 



Real Estate Analyzer II 

System Requirements: Apple II with 48K, ROM Applesoft with 

one disk drive 

Manufacturer: Howard Software, 8008 Girard Ave, Suite 310, La 

Jolla, CA 92037 

Price: $195 

Comments: The review describes Real Estate Analyzer II as 

"designed to perform detailed cash flow and return-on-investment 

analysis, with an eye toward making the maximum profit possible 

consistent with the minimum exposure to loss. . .(and) to point 

out those investments that will use the least cash possible while 

maximizing the use of appropriate legal and tax strategies." 

'This is a professionally written piece of software," the review 
concludes. "But anyone interested in buying investment property 
today would benefit from a package such as this one." 
Reader Service number 417 



(Reviewed in Softalk, September, 1982) 
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BUSINESS REPLY CARD 

FIRST CLASS PERMIT NO 1024 PETERBOROUGH NH 03458 



POSTAGE WILL BE PAID BY ADDRESSEE 



MICROCOMPUTING 

Subscription Dept. 
POB 997 
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FIRST CLASS PERMIT NO 18 PF TERBOROUGH NH C 
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MICROCOMPUTING 

Att. Mail Order 

Peterborough NH 03458 
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IF MAILE r .) 
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Circle 36 on Reader Service card 



DEVELOPMENT 
HARDWARE/SOFTWARE 

GTEK MODEL 7128 
EPROM PROGRAMMER 

Compare the features: 

• Microprocessor based intelligence for ease 
of use and interface. 

• RS 232 interface and ASCII data formats 
make the 7128 compatible with virtually 
any computer with an RS 232 interface 
port. 

• Auto-select baud rate, Xon/Xoff and DTR, 
CTS are supported. 

• Program and read the following: 

2508, 2758, 2516, 2716, 27C16, 2532, 2732, 
2732A, 27C32, MCM68766, 2564. 2764, 
27C64, 27128, (8748, 8749, 8741, 8742, 8751 
with socket adapter) 

• Automatic use of proper program voltage 
based on type selected. 

•Optional support for EEPROMS 

• Menu driven eprom type selection, no 
personality modules required. 

• Supports Intel and Motorola data formats 
as well as conversational hex formats. 
Formatted screen dump and block read 
commands. 

• Interupt driven type ahead, program and 
verify real time while sending data. 

•Program single byte, block, or whole eprom. 

• Intelligent diagnostics discern between 
eprom which is bad and one which merely 
needs erasing. 

• Erasure check command. 

• Busy light indicates when power is being 
applied to program socket. 

•Complete with zero insertion force socket 
and integral 120 VAC power supply. 
(240 VAC/50HZ available at slight addi- 
tional charge) 

• High Performance/Cost ratio. 

Model 7128 PRICE $389.00 

MODEL 7128/24 - budget version of the 
7128. Supports 24 pin parts thru 32K 
only. Upgradable to full 7128 capacity. 

Model 71 28/24 PR ICE $289.00 




Accessories 



Erasers, E proms. Cables 




INC. 



GTEK MODEL 9000 SERIES COMPUTERS 

• Two user operating system available. 
•4 MHz Z80 CPU, no wait states 

• 128K byte RAM with bank select 

• DMA floppy disk operation with track buf- 
fering for fast disk I/O. 

• 2 serial ports with type ahead, speeds to 
76.8K baud. 

•Parallel printer port, with' 47K interrupt 

driven spooler. 
•Winchester interface port. 

• Dual mini-floppies, FORMATTED storage 
to 1.6 Megabyte. 

• Eight inch drives available also. 
•One year warranty (90 days on drives) 

Highest Performance/Cost ratio 
Prices start at $2390.00 including CP/M* 

Contact GTEK direct for quotation on 
Series 9000 tailored to your specific needs. 



CROSS ASSEMBLERS by Avocet Systems, 
Inc. (For CP/M* based machines) 
For the following families: 
6805. 6809, 1802, 8048. 8051, 6502, 
6800. NEC75O0. F8. COP400. Z8 

Cross Assembler price $200.00 each except 
NEC75O0 price $500.00 

* Trademark of Digital Research, Inc. 

Post Office Box 289 

Waveland, Mississippi 39576 
(601)467-8048 



YOU'VE JUST FOUND 

THE MISSING LINK! 




Computer Shopper is your link to individuals who buy, sell and trade computer 

equipment and software among themselves nationwide. No other magazine fills 

this void in the marketplace chain. 

Thousands of cost-conscious computer enthusiasts save by shopping in Computer 

Shopper every month through hundreds of classified ads. And new equipment 

advertisers offer some of the lowest prices in the nation. 

Computer Shopper's unbiased articles make for some unique reading among 

magazines and there's a "help" column to answer difficult problems you may 

have with interfacing, etc. 

For a limited time you can subscribe to Computer Shopper with a 6 month trial 

for only $6 or 12 months for only $10. MasterCard & VISA accepted. 

6 month trial^ or 1 2 months for only $ 1 



:-. 



P.O. Box F-560 • Titusville, FL 32780 
305-269-3211 



Circle 189 on Reader Service card. 



* 



100% Radio Shack Equipment 



Order Toll Free 1 -800474- 1551 

FLA Residents 904-438-6507 collect 

EPSON OKIDATA CITOHetc. 



J***:/ 



CO. 



704 W Michigan Ave; P.O. Box 8098 
Pensacola, FLA 32506 



"TRS-80 is a trademark of Tandy Corporation. 
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APPLE 

GraphPower 

System Requirements: 64K Apple II, 128K Apple III or 128K 
IBM PC and two disk drives 

Manufacturer: Ferox Microsystems; Inc., 1701 N. Ft. Myer 
Drive, Suite 611, Arlington, VA 22209 
Price: $295 

Comments: GraphPower is a business-graphics package that 
"uses simple, self-explanatory menus and prompts that allow 
users to create multicolor overhead transparencies and paper out- 
put with the HP 7470 two-pen plotter," states the review. 

"GraphPower creates line, pie, bar, stacked bar, side-by-side bar, 
text and financial report charts," continues the review. "Graphs 
can be labeled with title lines, axes labels and dividers and an- 
notated with legends and blocks of text with pointers." 
Reader Service number 424 



(Reviewed in Personal Computing, November, 1982) 



APPLE 



IBM PC 



QADBOl 



System Requirements: IBM PC, PC-DOS, 64K RAM, one or two 

disk drives 

Manufacturer: Software by C. Abaci, Inc., PO Box 5715, Raleigh, 
NC 27650 
Price: $68 

Comments: "QADBOl is an interactive, adaptive, quadrature 
product that estimates the integral of a function over a user- 
supplied interval," says the review. In other words, "the program 
finds the area under a specific curve between two defined points." 
To use the program," the review continues, "you need to know 
a bit about programming in Basic, must understand integration of 
functions and have formulas ready for crunching." The review 
concludes that QADBOl "does its job well and is intended for 
mathematicians and more advanced computer users." 
Reader Service number 421 



(Reviewed in Info World, November 1, 1982) 



IBM PC 



Full Screen Editor 

System Requirements: IBM PC, PC-DOS, 64K RAM, one or two 
disk drives, printer 

Manufacturer: Frank L. Schiele Software, 1375 Tobias Drive, 
Chula Vista, CA 92011 
Price: $55 

Comments: "Full Screen Editor ... lets you create, alter and 
display source or text files, which is not a standard feature on the 
IBM Personal Computer," says the review. "It works like a word 
processor, but edits data files rather than files written in BASIC." 
"Full Screen Editor lets you edit data files that cannot be ac- 
cessed with the regular IBM PC editor. This editor is a useful and 
efficient program," concludes the review. 
Reader Service number 407 



(Reviewed in Info World, October 11, 1982) 



VisiSchedule 



System Requirements: Apple II or II Plus, 48K, two disk drives 
Manufacturer: VisiCorp, 2895 Zanker Road, San Jose, CA 95134 
Price: $300 

Comments: The VisiSchedule program, according to the review, 
"encompasses PERT (Program Evaluation and Review Tech- 
nique) and CPM (Critical Path Method), providing management 
with a very powerful resource allocation, scheduling ancj control 
tool." 

The VisiSchedule program is written in UCSD Pascal, but "all is 
explained clearly and carefully and will be of little bother to the 
computer novice," says the review, since the documentation is ex- 
cellent. 

"It is encouraging," concludes the review, "to find a manual and 
a program that mesh so well to make a practical and powerful 
scheduling tool widely available to owners of personal computers." 
Reader Service number 402 



(Reviewed in Small Business Computers, July/August, 1982) 



IBM PC 



SuperCalc 



System Requirements: IBM Personal Computer, optional color 

display monitor 

Manufacturer: Sorcim Corp., 405 Aldo, Santa Clara, CA 95050 

Price: $295 

Comments: "SuperCalc is an extremely well-designed software 

package," says the review, "which should prove to be a strong 

contender for leadership in electronic spreadsheets." 

According to the review, the program's power and versatility are 
impressive, it is easy to use, and, "with a little study and imagina- 
tion it can become an indispensible management tool." 
Reader Service number 406 



(Reviewed in Small Business Computers, July /August, 1982) 



VIC-20 



Four New Cartridges for VIC-20: Omega Race; 
Gorf ; Sargon II Chess; Visible Solar System 

Manufacturer: Commodore International, 487 Devon Park 
Drive, Wayne, PA 19087 
Price: $39.95 each 

Comments: In Omega Race, your command ship must evade and 
destroy three types of enemy ships and two kinds of mines. "The 
game is very fast-moving and difficult to master," says the review. 
Gorf puts you in a fighter under attack by the Gorfian Empire. You 
must kill or be killed through four attack waves. Sargon II Chess, 
according to the review, "probably has the best reputation of all 
the microcomputer chess programs. . . I would guess that this is 
the most sophisticated program available for the VIC." Visible 
Solar System, an educational program, is a simulation giving 
several views of the solar system and facts about the planets. 

According to the review, "These cartridges turned out to be ex- 
cellent examples of the full capabilities of the VIC. . .all were 
challenging and fun to use." 
Reader Service number 409 

(Reviewed in COMPUTE!, October, 1982) 
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Circle 373 on Reader Service card. 



UV EPROM ERASER 



Circle 92 on Reader Service card. 



* Erases over 15 EPROM S - 15 minutes erase time 

* Element life 7700 hours 

* Intensity: 12Ws Vtcm 2 at 1" 

* Erases all UV EPROMS (2716. 2732, 2516, 2532, etc.) 



$49.95 



* HOBBY MODEL 

INDUSTRIAL 
MODEL 

QUV-T8/2N 

$68.95 

WITH TIMER & 
SAFETY SWITCH 

QUV-T8/2T 

$97.50 

ABOVE 220VAC 
50HZ 

QUV-T8/2TE 

$109.50 

PRICE INCLUDES 
PERSONALITY MODULES 

aiMNu MLunt na-£j£ /iron m\ 

INTELLIGENT PROGRAMMER §4o9.UU 

PROGRAMS: 2508, 2516, 2532, 2716, 2732, 2732A, 2758. 8748, 8749 
OPTIONAL MODULES: 2564, 2764, 8755A, 8741 

* STAND ALONE, CRT, OR COMPUTER CONTROL 

* UPLOAD/ DOWNLOAD IN MOTOROLA OR INTEL HEX FORMAT .,.,« 

* MICROPROCESSOR BASED * 4 K INTERNAL RAM + GANVl _.. rD 

* 90 DAY PARTS 4 LABOR WARRANTY ON ALL PRODUCTS* pQnGRM^Yn be released 

PHONE ORDERS (305) 776-5870 rnU 500n t0 ^ releasea 

TWX: 510-955-9496 • WE ACCEPT VISA, MC, CHECKS, C.O.D., MONEY ORDER 
(New phone # as of January 1, 1983 (305)-974-0967) 

LOGICAL DEVICES INC. 

781 W. OAKLAND PARK BLVD. • FT. LAUDERDALE, FL 33311 

ADD: $4.00 SHIPPING $2.00 COD. CHARGES 




STAND ALONE RS-232 




POOR MAN'S 
FLOPPY 

HIGH SPEED CASSETTE SYSTEM 

Now for the TRS-80 Color Computer 

The JPC PRODUCTS High Speed Cassette System, in operation 

for over 4 years, is now available for all versions of the Radio 

Shack^ Color Computer. 

• 7C-8C — Plugs directly into the expansion port of your 
TRS-80 Color Computer. It is fully compatible with all 
versions of the Color Computer from the standard 4K to 
the Extended 32K. 

• f?\st — Twice the speed of the Color Computer System. 

• RELIABLE — Less than one error in a million bits. 

• SUPPORTS TWO DKI VES — Software selectable. 

• ALL FILE TYPES — BASIC, machine language, data. 

• MOTOR CONTROL — Two on-board relays. 

• EPROM OPERATING SYSTEM 

• SWKRE EPROM SOCKET — 27 1 6 or 2732 compatible. 

• OPTIONAL JBUG MONITOR — EPROM or Cassette 

• 6809 Assembler • Memory modify and list 

• 6809 Dis-assembler • Break point traps 

• ASSEMBLED and TESTED 



7C-8C 



....$129.95 JBUG (EPROM) 
JBUG (Cassette) .... $29.95 



$34.95 



TERMS. 

Cash, Master Card or Visa 

Shipping & Handling S3.50(US) 

$5.50 (Canada) $15.00 

(Foreign) Technical 

Inquiries. Phone 

5.O0 - 6.00 PM MST 




^Si 






T$&"*5«* 



GET MORE FROM YOUR MEMORY! 



BG-BUS 32D 
DMA BUS 
DYNAMIC 32K RAM 



$397. 




BG-BUS 32D... *397, Documentation Included 

S-100/IEEE S-100 BUS compatible 

Direct Memory Access through the top-of-board BG-BUS allows DMA without CPU 

interruption 

BG-BUS DMA may be software enabled/disabled and I/O bank selected 

32K Dynamic RAM arranged as two 16K banks addressable on 16K boundaries 

Board Select/Deselect and Bank Select/Deselect 

Board Enabled/Disabled on Reset 

Five-bit device code selection for I/O control port 

Board Select, Bank Select, BG-BUS DMA-enabled controlled with single instruction 

to I/O port 

On-board transparent refresh allows asynchronous CPU WAIT entry and exit 

Operates with 8080, 8085, Z80, and 4 MHz Z80A — (No WAIT states required) 

Low power consumption — 7 watts maximum 

Fully assembled, tested, and bumed-in 

Guaranteed one full year. 



BG-BANK 64S 

BANK SELECTABLE 
STATIC 64K RAM 



$579 



IEEE S-100 compatible 

8 or 16 bit data transfers 

Arranged as four 16Kx8 (or 8Kx16) independent banks 

Each bank is addressable on any 16K boundary in the 64K memory space 

24 bit extended addressing 

Deselect in 2K increments for each 16K bank 

PHANTOM Enable for each 16K bank 

PHANTOM selected from S-100 pin 67 or 17 to accommodate older systems 

Static memories interchangeable with 2716 EPROMS 

Bank Select and Board Enable controlled through I/O port with 8-bit address 

Generates M-Write or responds to bus M-Write. Also has M-Write-disable option 

All STATUS and Control signals filtered 

Lower power consumption 




BG-BANK 64S... $ 579, documentation included 



% 



COMPUTER 
APPLICATIONS 



Circle 26 on Reader Service card. 



ORDERING INFORMATION: BG Computer Applications, P.O. Box 4723, 206 Brookside, Bryan, Texas 
77805. Check, money-order, VISA or MASTERCARD accepted. Phone orders accepted on charge orders. 
No COD's. Foreign orders add 30%. Texas residents add 5%. Phone orders call (713) 775-5009. 
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ATARI 
Crossword Magic 

System Requirements: Atari 800, 40K RAM, one disk drive, a 
graphics-capable printer 

Manufacturer: L & S Computerware, 1589 Fraser Drive, Sunny- 
vale, CA 94087 
Price: $49.95 

Comments: "Crossword Magic allows you to create, save and 
print computer-assisted, English, non-symmetrical crossword 
puzzles in just a few minutes, ' ' according to the review. ' 'The Atari 
version. . .is exceptionally well designed." 

"Both the program and the operating instructions are simple to 
use," concludes the review. "For the educational value, this pro- 
gram is well worth the price. It's also lots of fun!" 
Reader Service number 416 



(Reviewed in Info World, October 18, 1982} 



ATARI 



Four New Games for the Atari: Canyon 

Climber; Pacific Coast Highway; Clowns and 

Balloons; Shooting Arcade 

Manufacturer: Datasoft, Inc., 19159 Business Center Drive, 
Northridge, CA 91324 
Price: $29.95 each (cassette or disk) 

Comments: "All these games show off the graphics and anima- 
tion capabilities of the Atari, ' ' says the review. "With the release of 
these games, Datasoft issued an implicit challenge to game produc- 
ers to use the Atari's features to the utmost." 

Shooting Arcade's moving targets require accurate aim. Pacific 
Coast Highway challenges you to cross a busy freeway safely, 
reaching a beach where you gather points by jumping from surf- 
board to surfboard. Canyon Climber asks you to scale the walls of 
Grand Canyon against the opposition of rocks, arrows and butting 
goats. Clowns and Balloons involves bouncing a clown in a 
trampoline and clearing the screen of ever-regenerating balloons. 
Reader Service number 408 

(Reviewed in COMPUTE!, October, 1982} 



ATARI 

Retirement Planning 

System Requirements: Atari 400 or 800, 32K RAM, one disk 

drive and the Atari Basic cartridge 

Manufacturer: Advanced Financial Planning, 20922 Paseo 

Olma, El Toro, CA 92630 

Price: $29.95 

Comments: Retirement Planning is designed to help develop a 

personal retirement plan. 'The program takes into account the 

user's financial situation relative to inflation, investment returns 

and retirement income needs," says the review. 

'The program calculates . . . the amount needed for a retirement 
fund that will keep income constant," continues the review, and 
"analyzes the plan to determine if changes must be made and of- 
fers suggestions as to what these changes should be." 
Reader Service number 426 



(Reviewed in Personal Computing, November, 1982} 



ATARI 

The Disk Workshop 

System Requirements: Atari 400 or 800 computer with 32K and 
one disk drive 

Manufacturer: Synergistic Software, 830 N. Riverside Drive, 
Suite 201, Renton, WA 98055 
Price: $34.95 

Comments: ' The Disk Workshop ... is actually seven separate 
utility programs," says the review, "designed to assist Atari pro- 
grammers with programming functions." 

"The program includes disk editing capabilities, fast copying of 
disks, a formatted disk directory which can be sent to a printer, use 
of machine-language character strings in Basic, a screen dump for 
the MX-80 Epson printer with Graftrax or Graftrax Plus, and the 
ability to transfer large files of data to disk or cassette," according 
to the review. 
Reader Service number 423 



(Reviewed in Personal Computing, November, 1982} 



ATARI 



Advanced Music System 

System Requirements: Atari 400/800 with 32K RAM, Atari 
Basic language cartridge and Atari 810 or compatible disk drive 
Manufacturer: The Atari Program Exchange, 155 Moffett Park 
Drive, B-l, Sunnyvale, CA 94086 
Price: $29.95 

Comments: "Advanced Music System is a music composing/ 
editing/playing program," says the review. "Both the program and 
the documentation are of superior quality, and the price is rea- 
sonable." 

It is helpful, the review asserts, to have some idea of how elec- 
tronic music works, but "the program is great both for the compos- 
er, or for someone just learning about music." 
Reader Service number 413 



(Reviewed in Softside, issue # 34) 



ATARI 



SAM, the Software Automatic Mouth 

System Requirements: Atari 400 or 800, at least 32K RAM and 

one disk drive 

Manufacturer: Don't Ask Computer Software, 2265 Westwood 

Blvd., #B-150, Los Angeles, CA 90064 

Price: $59.95 

Comments: SAM is a computer speech synthesis product which 

requires no special hardware, says the review, and "provides the 

highest-quality computerized speech currently available for Atari 

computers." 

"SAM, when combined with the companion program, 
RECITER," continues the review, "will pronounce nearly 90% of 
the English language properly." Even without RECITER, accord- 
ing to the review, SAM will pronounce all words by using the pho- 
netics system. 
Reader Service number 412 



(Reviewed in ANTIC, October /November, 1982} 
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ATR8000: THE DOUBLE 
DENSITY DISK 
INTERFACE FOR 
THE ATARI® 
■■■■■■I 800/400 

The ATR8000 d Isk interface con- 
verts your ATARI 800/400 Into a 
business machine ... at an af- 
fordable cost. The ATR8000: 

• Comes with 16K RAM which 
can be upgraded to 64K. 

• Operates standard 5 1 /4" or 8" 
drives. 

• Has a Z80 4MHz controller. 

• Software compatible with 
existing ATARI software. 

• Is double density with OSA+ 
Version 4 DOS. 

• Has a serial and a parallel port. 

• Is CP/M compatible (with 64K 
upgrade). 

ATR8000 $499.95 5%" drive $399.95 

OSA+ Ver. 4 $ 49.95 5%" dr. cable $ 35.00 
64K upgrade -Call- 8" drive cable -Call- 
Parallel or serial printer cable $ 29.00 

SOFTWARE PUBLISHERS, INC. 

2500 E. Randol Mill Rd., Suite 125 
Arlington, TX 76011 (817)469-1181 




Symtec Hi-Res 
Light Pen 
IBM PC, 
Apple II 
Plus, 

Atari p$ 
800, VIC 20 

Thousands of pens in use by personal 
computer users and corporate users such as 
American Heart Association, U.S. Military. 
Ford Motor Company, and Educational 
Institutions of all levels. 

Pen reads coordinates over the entire screen. 
Touch-tip or Push tip models available. Uses 
range from videodisc and computer training, 
to simple menu selection to computer 
games. Apple pen works with Stoneware, Inc. 
new graphics processing system and Apple 
Super Pilot. 

Apple $250/IBM, Atari, VIC $150 

Available at Computer Stores worldwide or 

contact us directly: 

THE LIGHT PEN PEOPLE 

15933 W 8 Mile Detroit. Ml 48235 (313) 272 2950 
IBM. Apple. Atari. VIC are registered trademarks 



JUICE-UP Your Apple in 

Quality Software Items Reg. Price R.O.P. 


Business 

THE DATA FACTORY 


$300.00 
$150.00 

$500.00 
$500.00 
$300.00 
$300.00 
$200.00 
$150.00 
$180.00 
$200.00 
$ 50.00 
$ 75.00 
$ 50.00 
$ 75.00 
$ 75.00 
$ 75.00 

$100.00 
$150.00 


$239.00 
$119.00 

$399 00 
$399.00 
$229.00 
$229.00 
$159.00 
$119.00 
$144.00 
$159.00 
$ 39.00 
$ 59.00 
$ 39.00 
$ 59.00 
$ 59.00 
$ 59.00 

$ 79.00 
$119.00 


THE MINI FACTORY 


DATA FACTORY/ 

CORVUS HDISK 


DATA MANAGER III 


WALL STREETER 


PAYROLL MANAGER 


THE INVOICE FACTORY 

THE LEARNING SYSTEM 

THE TAX MANAGER 


ASSET MANAGER 


THE MERGER 


VISIFACTORY 

VISIBLEND 

LANGUAGE PLUS VOL #1 

LANGUAGE PLUS VOL #2 

LANGUAGE PLUS VOL #3 

RELOCATING LINKING 

LOADER 

SPEC LOADER & L+V1 & V2 


Financial 

PEAR PORTFOLIO SYSTEM 


$600.00 


$549.00 


Games 

DOG FIGHT II 


$ 30.00 
$ 35.00 
$ 25.00 
$ 25.00 
$ 35.00 
$ 35 00 
$ 35.00 


$ 23.95 
$ 27.95 
$ 19.95 
$ 19.95 
$ 27.95 
$ 27.95 
$ 27.95 


THE CROWN OF ARTHAIN 

MAD VENTURE 


PALACE IN THUNDERLAND 
ROACH HOTEL 


PEEPING TOM 


MINGS CHALLENGE 


Education 

SAT ENGLISH #1 


$ 30.00 
S 30.00 
$ 40.00 


$ 23.95 
$ 23.95 
$ 31.95 


U.S. CONSTITUTION TUTOR .... 
PAINTER POWER 


Other Items 

BASF 5 1/4 SS. DD 10 PAK 
VISIBLE MANUAL BINDERS 


$ 39 95 
$ 595 


$ 24.95 
$ 425 


(* Apple II TM of Apple Computer. Inc.) 

Send your check or money order 

Visa & Master Charge welcome 

Freight Collect or Call for Shipping Rates 

R.O.P. SOFTWARE 

P.O. BOX 311 

BUFFALO. NY 14223-0311 

(716) 833-8726 
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80's 3 in 83! 
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80 MICRO magazine will be three years old 

in January of 1983. 

And to celebrate, we've published a special limited edition ANNIVERSARY ISSUE! 



* all new articles and programs, 
•over 500 pages of the same 80 MICRO quality, 
•dozens of games and programs for your TRS-80* 
•exclusive articles by well-known authors. 



•tutorials on buying peripherals and software. 

*a 3-year 80 MICRO index — annotated and cross-referenced. 

• the most in-depth coverage of the Color Computer yet. 




PLUS — In every Anniversary Issue of 80Micro, you'll find a free pair of 3-D Stereoscopic glasses to use with the 
first 3-D Stereoscopic computer graphic, ever. 

You can also get the amazing Special Edition LOAD 80 Companion to the Anniversary Issue. All those games and programs just 
waiting for you to load. No more keyboarding. No more debugging. No more hassles. 

You'd expect all new Special Editions of this quality to cost you hundreds of dollars. (Well, maybe tens.) But for a limited time 
only you can get the 80 MICRO Anniversary Issue for only $5.95. That's right— $5.95. The LOAD 80 Companion is just $9.95 for 
%\ cassette, $19.95 for floppy disk. So order your very own copy of the Anniversary Issue and LOAD 80 Companion. Give them as 
*I- • : • ? : -S! g ifts - Cal1 toll free i . oaa .950 . C47I And hurry! Supplies are limited! Operators are standing by (during business hours). 



?V> 



••.• ' 



m 



•TRS-80 is a trademark of the 
Radio Shaek division of Tandy Corp 



1-800 -258 -5473. 

80 MICRO (a Wayne Green publication) * 80 PINE STREET • PETERBOROUGH. NH * 03458 * 




EH YCS,I want to celebrate 80 Micro's anniversary! 

□check enclosed for $5.95 

□MC DVisa DAmex KM-1/83 

Card # Interbank # 

Signature 



_exp. date. 



'm Name 



Address 
City 



.State. 



.Zip. 




Attn: Pat Ferrante»80 Micro»80 Pine St. •Peterborough, NH 03458 



Please allow 
6-8 weeks delivery 
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VIC-20 

HES Writer 

System Requirements: VIC-20 computer 
Manufacturer: Human Engineered Software, 71 Park Lane, 
Brisbane, CA 94005 
Price: $39.95 

Comments: HES writer is a cartridge word-processing program. 
"It contains some features," says the review, "such as word wrap- 
ping, not found on more expensive Commodore word processors. 
It also has separate edit and entry modes, reminiscent of a line- 
oriented text editor." 

The review praises the content and style of the manual, if not its 
format, and favored the cartridge "since it eliminated the long wait 
and load errors inherent in long tape programs." 
Reader Service number 419 



(Reviewed in Info World, November 1, 1982} 



VIC-20 



Satellites and Meteorites 

System Requirements: VIC-20 

Manufacturer: United Microware Industries, 3503 Temple Ave., 

Pomona, CA 91768 

Price: $49.95 

Comments: In this cartridge game, beginning without any 

preliminaries, "Your spaceship is being menaced by meteors, 

satellites. . . and black holes," reports the review. "You shoot and 

maneuver your ship with a choice of keyboard or joystick." 

The game has excellent graphics, but only fair to good sound ef- 
fects," concludes the review. On the whole, the reviewer found 
the game difficult and excellent. 
Reader Service number 411 



(Reviewed in COMPUTE!, November, 1982} 



IBM PC 



Screen Print Program 

System Requirements: IBM PC, PC-DOS, 64K RAM, one or two 

disk drives, Epson MX-80 with Graftrax or MX- 100 printer, 

monitor that can display graphics 

Manufacturer: M.A.P. Systems, Inc., 1120 NASA Road One, 

Suite 444, Houston, TX 77058 

Price: $44.95 

Comments: "Screen Print Program is a one-disk utility program 

that lets you print any screen contents to a compatible Epson 

printer," says the review. "The program resides as part of PC-DOS 

and is written in Intel 8088 machine language." 

This program, the review concludes, "is a useful utility that 
enhances the graphics capabilities of your computer. Anyone who 
uses graphics or double size letters and needs printed copies will 
find it useful." 
Reader Service number 415 



(Reviewed in Info World, October 18, 1982} 



VIC-20 

Spiders of Mars 

System Requirements: VIC-20 

Manufacturer: United Microware Industries, 3503 Temple Ave., 

Pomona, CA 91768 

Price: $59.95 

Comments: In this cartridge game, you are a fly on the planet 

Mars, defending yourself by shooting spiders, hornets, bats and 

dragonflies that are after you. 

"This game is reminiscent of the arcade version of Defenders," 
says the review, and "also uses color and sound quite effectively." 
Reader Service number 401 



(Reviewed in COMPUTE!, November 1982} 



IBM PC 



Math Drills 



System Requirements: IBM PC, PC-DOS, 64K RAM, one disk 
drive 

Manufacturer: StarWare, 1701 K St., NW, Suite 800, Washing- 
ton, DC 20006 
Price: $25 

Comments: "Math Drills lets students practice. . . both easy and 
difficult math problems involving addition, subtraction, multipli- 
cation and division," says the review. "It is a one-disk program 
that includes all the information necessary to run it." 

The program "contains enough material to keep students busy 
for two to three hours, depending on their skill levels," continues 
the review. It is not a teaching device, but "seems to be more suit- 
able for people who want to improve their arithmetic skills." 
Reader Service number 422 



(Reviewed in Info World, November 1, 1982} 



ANTIC Publishing Company, 297 Missouri St., San Francisco, CA 
94107; $15 annually, six issues. 

COMPUTE!, published by Small System Services, Inc., PO Box 
5406, Greensboro, NC 27403; $20 annually, 12 issues. 

InfoWorld, published by Popular Computing, Inc., 375 Cochituate 
Road, Box 880, Framingham, MA 01701; $25 annually, 51 issues. 

Personal Computing, published by Hayden Publishing Company, 
Inc., 50 Essex St., Rochelle Park, NJ 07662; $18 annually, 12 issues. 

Small Business Computers, published by Creative Computing, 39 E. 
Hanover Ave., Morris Plains, NJ 07950; $12 annually, six issues. 

Softalk, 11021 Magnolia Blvd., N. Hollywood, CA 91601; $24 an- 
nually, 12 issues. 

Softside, 6 South St., Milford, NH 03055; $30 annually, 12 issues. 

Table. Addresses and subscription prices of the magazines publishing 
the software reviews digested in this department. 
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Sales Opportunity 

A few select territories available 



Join a fast growing company in- 
volved in the microcomputer in- 
dustry as a direct salesman. 
Sales involve our wide selection 
of books, four publications and 
software. We are looking for a 
non-smoking individual with a 
good sales background and a ba- 
sic understanding of microcom- 
puters. An excellent career 
awaits the person who wants to 
be "on his own." It will be the re- 
sponsibility of our direct sales- 
man to become familiar with all 
makes of computers and their 
sales outlets, amateur radio and 
electronic stores, book stores, 
and other outlets for our prod- 
ucts in your given territory. We 
will also add other lines as they 
become available. Arrangements 
are being made to coordinate ef- 
forts with some other firms in the 



area, including a major printer 
manufacturer. We offer an excel- 
lent growth potential with a high- 
ly motivated, young corporation. 
If you or someone you know is in- 
terested in the opportunities 
available at Wayne Green Inc., 
please submit your background 
in detail, including sales experi- 
ence, recent work history, knowl- 
edge of the microcomputing in- 
dustry, educational background 
and references to: 



Sales Manager 
Wayne Green, Inc. 
Peterborough, NH 03458 



All replies will be immediately ac- 
knowledged and held in the strict- 
est of confidence. 




WAYNE GREEN, INC. 
(M-01) Pine St. 
Peterborough, N.H. 03458 
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COVER YOUR COfTlPUTER WITH CORDUROY 



fTlost Drives $l 3 

Ppple $15 

Ptari $15 

Epson fTlX80 $15 

TRS80 Color $15 

Vic $15 
Epson mXlOO $18 

TRS 80 $18 

Ppple III $18 

Pet CBfTl $18 

iem pc $20 



These are just some of our available covers. . . 
we will custom fit any micro, mini, or peripheral. 
Standard colors are navy and beige, but if we 
can get material in a color you want there is no 
extra charge. Never a shippinq charge and WE 
WILL PRY THE SPLES TRX ON CPLIFORNIP 
ORDERS. To order or for more information, 
please write or call: 

P.O. BOX 10246 • SPN JOSE. CP 95157 
(408) 374-4364 



MAKE IT - 

P UBLIC 



Classified ads in MICROCOMPUTING 

get results! 



Your unused computer equipment isn't 
doing you any good just sitting around your 
house. Sell it in MICROCOMPUTING'S Classi- 
fied section. You 11 be doing yourself and the 
buyer a big favor. And the extra money couldn't 
hurt either. Also, if you re looking to purchase or 
trade for that rare piece of hardware equipment 
chances are you'll be able to strike up a 
deal with one of the magazine's 100,000 
readers. For information on how to place your 
ad, see the Classified section in this issue. 

LU 
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The Intelligent Toaster 

or 
Experiments in Computer Control 

The home of the future will feature touch input systems. 

Design and construct your own video touch keypad 

and keep in touch with the times. 

By Mark J. Robillard 




The intelligent appliances we've all 
become accustomed to rely heav- 
ily on the touch surface. From micro- 
wave ovens to programmable blend- 
ers, these flat control areas tend to 
lend the convenience of easy, clean, 
trouble-free operation. 

The home control information pan- 
els I proposed in the November 1982 
Microcomputing (p. 46) incorporate 
this type of technology and one that is 
just now emerging on the market: the 
video touch screen. 

In this article we will investigate 
several methods of sensing the touch 
of your finger as well as beginning the 
design and construction of a video 
touch keypad. First, the basics. 

Keyboard Technology 

Over the years the method of enter- 
ing data into a computer or any other 
intelligent machine has hardly 




changed. The keypunch operator of 
yesteryear diligently punched away at 
a standard keyboard, creating input 
data for university computers. 

Today we find all sizes, shapes and 
colors of the same standard keyboard 




affixed to personal computers. Only 
recently are voice recognition and vid- 
eo touch screens becoming accepted— 
and in rather disappointing numbers. 
Several technologies are involved 
with the switch mechanism that 



Address correspondence to Mark J. Robillard, 3 
Peach Lane, Townsend, MA 01469. 



CONDUCTIVE 
PAINT 
CONTACT 
PADS 




FOLDED 
MYLAR 



CONNECTOR 
FINGERS 



SPACER 




Photo 1. Various membrane panels that are available. The one shown from Cherry Electric (Waukegan, 
IL) is a full ASCII keyboard with tactile feel. 
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Fig. 1. Basic construction of the membrane-style 
keypad. 



makes keyboard input possible: ca- 
pacitive, hall-effect, membrane and 
sold cross point. But basically these 
switches either pass information or 
they don't. 

Futuristic models of home informa- 
tion panels tend to exiiibit a flat look. 
Mechanical keyswitches do not lend 
themselves to as low a profile as 
would appear to be necessary. The 
type of switch I had in mind for the 
panels is called the membrane. 

Membrane switch panels are gen- 
erally made the same. They start off 
with a sheet of mylar or similar mate- 
rial (Fig. 1). The connecting pattern 
and contacting areas of the switches 
are printed on the mylar. 

Depending on the type of backing, 
the mylar may then be folded and an- 
other sheet (without printing) is in- 
serted between the folded surfaces of 
the original piece. This acts as a 
space, keeping the conducting pads 
apart. 

The spacer sheet is perforated with 
holes where the contact pads are lo- 
cated. These holes are not as large as 
the pads, but they do allow both pad 
areas to come in contact with one an- 
other at the pressure of a fingertip. 
Photo 1 shows various examples of 
membrane switch panels. 

A custom panel switch like that 
shown in my home control panel 
ideas would cost several hundred 
dollars to have made professionally. 
The graphics on the front surface will 
have to be laid out and photographed; 
hole patterns will be die-cut into the 
spacer sheet. Both of these operations 
will require charges for layout per- 
sonnel and die makers. But if it's so 
costly, why even bring it up? 

Make Your Own 

Membrane switch construction is 
probably the easiest thing you'll do in 
this series. 

Start off by purchasing a sizable 
sheet of mylar at your local stationery 
store. The clerk might ask you to 
specify a thickness because mylar is 
available in various strengths. Re- 
member that some "give" is required 
to produce the switch action, so don't 
jump at the V4-inch thick mylar. 
Whether it is opaque or translucent 
doesn't matter. 

Next, you'll want to purchase some 
adhesive-backed etch pads or metal- 
lic tape; the etch patterns made by 
Bishop Graphics (Westlake Village, 
CA 91359) work nicely. If you can't 
find a standard-size pattern, you can 
buy whole sheets of adhesive-backed 



copper, which enables you to work 
with the shape of your choice. Strips 
of narrow metalized tape can serve as 
interconnecting lines. 

The graphics layer can be made of 
anything. I purchased adhesive- 
backed colored paper and used Datak 
Instant Lettering rub-offs to letter the 
panel. Finally, I used a clear sheet of 
adhesive-backed mylar to form a pro- 
tective shield over the graphics. 

In a later article, we will revisit 
these directions in the description of 
the actual construction of the kitchen 
information system. 

Having the switch is one thing. De- 
tecting finger depressions is another. 
Let's look at a few ways of signaling 
key presses. 

In the simple 16-key switch panel 
schematic (Fig. 2) with electronic en- 
coding, the 74LS148 IC being used 
transforms a low level on any one of 
its eight input lines into a three-bit bi- 
nary number. As a bonus, it signals 
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Fig. 2. Eight-switch electronic encoder. The 
74LS148 will output a binary code for each line 
that is switched to ground. 
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Fig. 3. Single-chip keypad encoder. The 74C922 
contains all scan, debounce, code look-up and out- 
put latch circuitry. A 20-key version encoding a4x 
5 keypad is available as the 74C923. 



TURN 

YOUR 

ATARI 810 

DISK DRIVE 

INTO 

A REAL 

SPEED 

DEMON. 

WITH 




FAST-CHIP 

• Increases overall speed of 
810 disks by 10 to 40%. 

• Plug compatible 

• Easy to install 

• No soldering required 

ORDERING INFORMATION 

Availableatyour local Atari dealer 
or Atari Service Center for only 
$39.95 (installation may be extra). 

If not available in your area call BINARY 
directly to place your order. Our order lines 
are open 24 hours per day, 7 days per week. 

Shipping and handling charges: 

North America: Add $2.50 
Outside N.A.: Add 10% 
Michigan Residents: Add 4% tax. 
C.O.D.: Add $2.00 

Payment Methods: 

VISA, Master Charge, AMEX, cash , 
certified check, personal check 
(allowforclearance), money order. 

Look lor Binary Software Products at 
your local computer store. 

Dealer Inquiries invited 



TM 



BUUHW 

COMPUTER SOFTWARE 

3237 Woodward Ave. 

Berkley, Ml 48072 

(313) 548-0533 



BINARY CORPORATION 
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\ferbatim 

flexible disks 

Call Free (800) 235-4137 for 

prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 



VISA' 



PACIFIC 
EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo, CA 
93401. InCal. call 
(800) 592-5935 or 
(805) 543-1037. 
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VIC- ED 

We are dedicated to supporting the VIC-20 and 64. 
Write for a FREE CATALOG containing all our products 

MEW ITEMS! 

HARDWARE 

UPA-20 Standard Centronics Cable $19.95 

Driver Listing Included! 

UCA-20 Universal Cassette Cable $19.95 

Use any cassette machine! 
16K RAM/ROM Board Jumpered for any 8K block 

Socketed Board with support chips $18.95 

Populated with 8K $49.95 

Populated with 16K $79.95 

2732 EPROMs for RAM/ROM Board @ $7.50 

3 Slot Memory Port Expander $14.95 

SOFTWARE 

WORDWIZ for the Unexpanded VIC-20. . . $14.95 
A nice small Word Processor 

Mailing List requires 8K minimum $14.95 

Sorts, selects, and prints labels 

WORLD ELECTRONICS 

177 27th Street 
Brooklyn, N.Y. 11232 

A Division of World International Trading Corp. 
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. .$49.95 
. .$79.95 
.@$7.50 
. .$14.95 



S-100 



EXPANSION MEMORY BOARDS 

Never again will you be ' 'OUT OF 

MEMORY". DynaRam is here! 

• DynaRam 64k expandable to 128k is 
populated with the 4164 200ns Oynamic 
Memory chips. 

• Fail-safe refresh circuitry for extended 
Wait States. 

• Phantom line input. 

• All ICs in sockets. km 

DynaRam 64k $249' 

DynaRam 128k 399' 

DynaRam 64k Expansion Kit 149" 

DynaRam Bare Board w/schematics 59" 

(Utah residents add applicable sales tax) 

DIGITAL INTEGRATED SYSTEMS, CORP. 

413 W. 300 N. 
Logan, Utah 84321 

(801) 753-8823 or 753-8233 
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Assembled 
& Tested 

$299" 
474" 



Just building that 

first touch panel, 

incorporating your 

own graphs, is 

a thrill 



when a key press is detected. 

This circuit assumes the panel is 
constructed of 16 individual switches 
witli a common ground connected to 
all of them. The operation is obvious- 
ly straight for ward, and three ICs sure 
isn't much these days. Or is it? 

Electronic Scanning 

Have you noticed that many of the 
keypads on the market today are ar- 
ranged not as individual switches but 
as X-Y matrixes? This type of layout 
arose from the pocket calculator, 
where space and circuitry was at a 
premium. 

How does the matrix help reduce 
components? Weil, for the 16-key ex- 
ample we just walked through, look 
at Fig. 3. That IC does everything the 
three-chip solution did— plus it de- 
bounces the keys (they actually do 
bounce upon opening and closing) 
and latches the output. It's made in 
low-power CMOS to help reduce 
components in the power supply. For 
larger examples, like the keyboard of 
a personal computer, similar single- 
chip products exist. 

Still a bit foggy? 

Assume the key lines arranged ver- 
tically are columns and the horizontal 
lines are rows. Check for the pres- 
ence of a key closure by selectively 
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TYPICAL 



placing a low (0) on each column se- 
quentially. After asserting a low on a 
column, read the row lines to see 
which one is connected. 

The circuit in Fig. 4 will stop count- 
ing upon a key closure and output a 
binary value with 'key pressed sig- 
nal." Basically, that's what' sin one of 
those scanner chips. (Believe me, it's 
a lot easier hooking up one of those 
than building your own.) 

The method used by the circuitry 
in all the figures can be emulated by 
the computer. Although our first ap- 
plication of the computer in the intel- 
ligent home series won't come until 
next month, I think it's appropriate to 
deal with it here. 

Fig. 5 depicts the logic flow of a 
typical scanner system. Each column 
low is asserted and then the rows are 
tested. 

Witli each test, a pointer that se- 
lects a place in memory where a table 
of key values is stored is incre- 
mented. When you find a key is 
pressed, the location pointed to in the 
table plus the value of the row input 
selects the key code that will be 
output. 

Whichever way you choose to elec- 
tronically encode your panel switch- 
es is fine. Just building that first touch 
panel, incorporating your own graph- 
ics, is a thrill. Making it work be- 
comes secondary. 

Sense of Touch 

Is there any other solid state way of 
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Fig. 4. Discrete circuitry required to implement a 4 Fig. 5. Flowchart of operations to automatically 
x 4 scanned matrix encoder. scan a keypad using a computer. 



NEW! TPM* for TRS-80 Model II 
NEW! System/6 Package 

Computer Design Labs 



Z80 Disk software 



We have acquired the rights to all TDL software (& hardware). TDL software has long 
industry. Computer Design Labs will continue to maintain, evolve and add to this superior 



had the reputation of being the best in the 
line of quality software. 
Carl Galletti and Roger Amidon, owners. 



Software with Manual/Manual Alone 

All off the software below is available on any of the 
following media for operation with a Z80 CPU using 
the CP/M* or similar type disk operating system 
(such as our own TPM*). 

for TRS-80* CP/M (Model I or II) 
for 8" CP/M (soft sectored single density) 
for 5 1 /4" CP/M (soft sectored single density) 
for S'A" North Star CP/M (single density) 
for 5 1 /4" North Star CP/M (double density) 

BASIC I 

A powerful and fast Z80 Basic interpreter with EDIT, 
RENUMBER, TRACE, PRINT USING, assembly language 
subroutine CALL, LOADGO for "chaining", COPY to 
move text, EXCHANGE, KILL, LINE INPUT, error inter- 
cept, sequential file handling in both ASCII and binary 
formats, and much, much more. It runs in a little over 1 2 
K. An excellent choice for games since the precision 
was limited to 7 digits in order to make it one of the 
fastest around. $49.95/$1 5. 

BASIC II m m IklL- 

Basic I but with 1 2 digit precision to make its power 
available to the business world with only a slight sacrifice 
in speed. Still runs faster than most other Basics (even 
those with much less precision). $99.95/$15. 

BUSINESS BASIC 

The most powerful Basic for business applications. It 
adds to Basic II with random or sequential disMHes in 
either fixed or variable record lengths, simultaneous 
access to multiple disk files, PRIVACY command to 
prohibit user access to source code, global editing, 
added math functions, and disk file maintenance capa- 
bility without leaving Basic (list, rename, or delete). 
$179.95/$25. 

ZEDIT 

A character oriented text editor with 26 commands 
and "macro" capability for stringing multiple commands 
together. Included are a complete array of character 
move, add, delete, and display function. $49.95./$15. 



DEBUG I SYSTEM/6 

Many programmers give up on writing in assembly TPM with utilities, Basic I interpreter, Basic E compiler, 
language even though they know their programs would Macro I assembler, Debug I debugger, and ZEDIT text 
be faster and more powerful. To them assembly language editor. 

seems difficult to understand and follow, as well as Above purchased separately costs $339.75 
being a nightmare to debug. Well, not with proper tools Special introductory offer Only $1 79.75 with coupon!! 
like Debug I. With Debug I you can easily follow the flow 
of any Z80 or 8080 program. Trace the program one 
step at a time or 1 steps or whatever you like. At each 
step you will be able to see the instruction executed and r 
what it did. If desired, modifications can then be made 
before continuing. It's all under your control. You can 
even skip displaying a subroutine call and up to seven 
breakpoints can be set during execution. Use of Debug I J"^ ■ 
can pay for itself many times over by saving you valuable ^ 
debugging time. $79.95/$20. 

DEBUG II 

This is an expanded debugger which has all of the 
features of Debug I plus many more. You can "trap" (i.e. 
trace a program until a set of register, flag, and/or 
memory conditions occur). Also, instructions may be 
entered and executed immediately. This makes it easy 
to learn new instructions by examining registers/memory 
before and after. And a RADIX function allows changing 
between ASCII, binary, decimal, hex, octal, signed 
decimal, or split octal. All these features and more add 
up to give you a very powerful development tool. Both 
Debug I and II must run on a Z80 but will debug both Z80 
and 8080 code. $99.95/$20. 













**< 



Z80 Text Editing Language - Not just a text editor. 
Actually a language which allows you to edit text and 
also write, save, and recall programs which manipulate 
text. Commands include conditional branching, subrou- 
tine calls, iteration, block move, expression evaluation, 
and much more. Contains 36 value registers and 1 text 
registers. Be creative! Manipulate text with commands 
you write using Ztel. $79.95/$25. 

TOP 

A Z80 Text Output Processor which will do text 
formatting for manuals, documents, and other word 
processing jobs. Works with any text editor. Does 
justification, page numbering and headings, spacing, 
centering, and much more! $79.95/$25. 

MACRO I 

A macro assembler which will generate relocateable 
or absolute code for the 8080 or Z80 using standard 
Intel mnemonics plusTDL/Z80 extensions. Functions 
include 14 conditionals, 1 6 listing controls, 54 pseudo- 
ops, 1 1 arithmetic/logical operations, local and global 
symbols, chaining files, linking capability with optional 
linker, and recursive/ reiterative macros. This assembler 
is so powerful you'll think it is doing all the work for you. It 
actually makes assembly language programming much 
less of an effort and more creative. $79.95/$20. 

MACRO II 

Expands upon Macro I's linking capability (which is 
useful but somewhat limited) thereby being able to take 
full advantage of the optional Linker. Also a time and 
date function has been added and the listing capability 
improved. $99.95/$25. 

LINKER 

How many times have you written the same subroutine 
in each new program? Top notch professional pro- 
grammers compile a library of these subroutines and 
use a Linker to tie them together at assembly time. 
Development time is thus drastically reduced and 
becomes comparable to writing in a high level language 
but with all the speed of assembly language. So, get the 
new CDL Linker and start writing programs in a fraction 
of the time it took before. Linker is compatible with 
Macro I & II as well asTDL/Xitan assemblers version 2.0 
or later. $79.95/$20. 



ZAPPLE 

A Z80 executive and debug monitor. Capable of 
search, ASCII put and display, read and write to I/O 
ports, hex math, breakpoint, execute, move, fill, display, 
read and write in Intel or binary format tape, and more! 
on disk 

APPLE 

8080 version of Zapple 

NEW! TPM now available for TRS-80 Model 

TPM* 

A NEW Z80 disk operation system! This is not CP/M*. 
It's betterl You can still run any program which runs with 
CP/M* but unlike CP/M* this operating system was 
written specif ically for the Z80* and takesf ull advantage 
of its extra powerful instruction set. In other wprds its 
not warmed over 8080 code! Available for TRS-80* 
(Model I or II). Tarbell, Xitan DDDC, SD Sales "VERSA- 
FLOPPY", North Star (SD&DD), and Digital (Micro) 
Systems. $79.95/$25. 







y& 






$1 60.00 





ORDERING INFORMATION 

Visa, Master Charge and C.O.D. O.K. To order call or 
write with the following information, o^kb 

1. Name of Product (e.g. Macro I) \M 

2. Media (e.g. 8" CP/M) W^BI 3 

3. Price and method of payment (e.g. C.O.D.) include 
credit card info, if applicable. 

4. Name, Address and Phone number. 

5. For TPM orders only: I ndicate if for TRS 80, Tarbell, 
Xitan DDDC, SD Sales (5V4" or 8"). ICOM (5V4" or 
8"), North Star (single or double density) or Digital 
(Micro) Systems. 

6. N.J. residents add 5% sales tax. 



Manual cost applicable against price of subsequent 
software purchase in any item except for the Osborne 
software. 



For information and toch queries call 



SYSTEM MONITOR BOARD (SMBII) 

A complete I/O board for S-1 00 systems. 2 serial ports, 
2 parallel ports, 1 200/2400 baud cassette tape inter- 
face, sockets for 2K of RAM, 3-2708/271 6 EPROM's or 
ROM, jump on reset circuitry. Bare board $49.95/320. ©09"599"2 I 46 

ROM FOR SMB II 

2KX8 masked ROM of Zapple monitor. Includes source 
listing $34.95/$1 5. 



PAYROLL (sourco codo only) 

The Osborne package. Requires C Basic 2. 
5" disks $124.95 (manual not included) 
8" disks $ 99.95 (manual not included) 
Manual $20.00 

ACCOUNTS PAYABLE/RECEIVABLE 
(sourco codo only) 

By Osborne, Requires C Basic 2 
5" disks $124.95 (manual not included) 
8" $99.95 (manual not included) 
Manual $20.00 

GENERAL LEDGER (sourco codo only) 

By Osborne. Requires C Basic 2 
5" disks $99.95 (manual not included) 
8" disks $99.95 (manual not included) 
Manual $20.00 

C BASIC 2 

Required for Osborne software. $99.95/$20. 




These are NEW Toll Free numbers 

For phone orders ONLY cell toll free 

1-800-458-3491 Ext. 15 
In PA only 1-800-252-3567 

OEMS 

Many CDL products are available for licensing to 
OEMs. Write to Carl Galletti with your requirements. 

* Z80 is a trademark of Zilog 

* TRS-80 is a trademark for Radio Shack 

* TPM is a trademark of Computer Design Labs. It is not 
CP/M* 

* CP/M is a trademark of Digital Research 

Prices and specifications subject to change without 
notice. 

DEALER INQUIRIES INVITED. 

COMPUTER 
DESIGN 

I A DC 342 Columbus Avenue 

Lr\D& Trenton, N.J. 08629 
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Fig. 6. Two electronic touch-sensing circuits. The 
circuit in (6aJ will sense the touch and activate the 
output. The circuit in (6b) will latch the detection 
and toggle between on and off with successive 
touches. 

sensing the touch of a finger? There 
certainly is— actual fingertip sensing 
can be done with simple CMOS 
circuits. 

Figs. 6a and 6b show two ways of 
electronically sensing a touch. In 
both cases the resistance of the fin- 
gertip bridges across the two contact 
points which will initiate a switching 
action. 

The unfortunate part of this design 
is the fact that it will require two con- 
tact points per switch. Granted, they 
could be mounted close together, but 
the finger still must bridge the two. 
Be sure these contacts are mounted 
on an insulating surface; a metallic 
one will cause switch operation. 

The circuit is Fig. 6a shows a non- 
debounced logic output signal with 
fingertip sensing. Fig. 6b incorpo- 
rates both a debounce circuit and a 
latch that will operate in the toggle 
mode. That is, one touch and the Q 
output will go high; the next toucli 
will reset the Q output to 0. 

There are some exciting possibili- 
ties, though, for mounting sensing 
pads. One way is simply to use wires. 
A graphics area painted or screened 
to look like a custom keyboard could 
incorporate two small holes per 




INSULATING SPACER 



BRUSHED 
ALUMINUM 
METAL POSTS 



Fig. 7. Mechanical details of a ring-like touch pad. 
Outer and inner surfaces are made of brushed 
aluminum. 
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switch position. The sense wires 
would protrude from the rear of the 
panel to sit flush with the key face. 

In another method (Fig. 7), the 
outer ring of the switch is the ground 
sense line; the entire center surface is 
made of brushed aluminum and is 
connected to the active sense line. 
When you toucli the key, make sure 
you bridge the two. 

One-Eyed Control 

Still not satisfied? Well, there is one 
more way of detecting toucli. In fact, 
it's the design approach I took for the 
kitchen information panel. It in- 
volves optoelectronics, which allows 
us to detect the presence of an object 
finger) by interrupting a beam of 
light. 

You probably have walked into a 
store that had an optical door chime. 
A beam of light emanates from a bulb 
on one side; the beam travels through 
the air on a fairly straight path to a 
photo cell light-detector on the other 
side. 

As long as the beam of light is pres- 
ent, the circuit remains silent. If the 
photo cell does not detect the beam, 
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Fig. 8. Basic optical switch. Interruption of beam 
of infrared light between emitter and detector will 
cause the output of the comparator to activate. Ad- 
just reference pot for sensitivity. 
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Photo 2. Breadboard showing how simple it is to 
construct an optical switch shown in Fig. 8. 



as is the case when you walk between 
the two, a small door chime will indi- 
cate an entry. Some burglar alarm 
systems work the same way. 

It became apparent, however, that 
the beam of light from an ordinary 
bulb wasn't enough. For instance, a 
burglar could carry around a penlight 
flashlight to shine in the photo cell 
while breaking the main beam. The 
photo cell, a nonintelligent device, 
won't squawk because to a photo 
cell, light is light. Another reason is 
the fact that normal room or outdoor 
lighting will affect the operation, 
making the systems somewhat 
unreliable. 

The light bulb has been replaced by 
a familiar element . . . the LED. How- 
ever, this LED displays light that is 
not detectable by our eyes. In fact, 
when you turn it on, you'll swear you 
didn't! If you team this up with an op- 
tical detector that only responds to 
that kind of light, you have a pretty 
reliable system. 

Fig. 8 shows the schematic of a sim- 
ple one-line optical switch using in- 
frared LEDs and detectors from 
Radio Shack. Placing your finger be- 
tween the LED and phototransistor 
will cause change in voltage at the 
negative input to the comparator. 

Adjust the 10K pot so that the volt- 
age on the positive input equals the 
level of the other. When you do this 
the output will switch low. Removing 
your finger will cause the voltages to 
be different again, which causes the 
comparator to turn off. Later, we'll 
use eight of these circuits to create an 
optical touch keyboard. 

The circuit in Fig. 8 is capable, us- 
ing the parts specified, of detecting a 
beam up to two feet away. However, 
the detector is directional; the beam 
from the LED must have a clear line- 
of-sight shot at the detector for proper 
operation. 

In applications where you might 
want to send data over this optical 
link, you could simply connect the 
output of a UART to the LED. This 
would turn on and off (modulate) the 
beam according to the bit stream. 
Connecting the comparator output to 
a UART receiver input will decode 
(demodulate) this data for processing 
by a computer system. 

Next month, we'll get back to home 
control and we'll cover the use of 
these touch circuits in actual infor- 
mation panel systems. We'll also 
touch on how communications to the 
panels are handled in the Unimem 
system. ■ 
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$ 1950 $ 819 



48- K 26-1066 



16-K 26-1062 



TRS-80 MODEL II 

f3000 



64-K 26-4002 



TRS-80 MODEL 16 

$ 

128-K 26-6002 




TRS-80 8 4 MEGABYTE HARD DISKS (PRIMARY UNIT) $4000 



TRS-80 COLOR 



$ 309 $ 425 $ 525 

16-K 26-3004 16-K 26-3002 32-K 26-3003 



WE HAVE COLOR DISK DRIVES — *475 1-2-3 — *31 5 



WE ALSO CARRY EPSON AND OKIDATA PRINTERS. 

XEROX 820 AND ALTOS COMPUTERS 

NO OUT-OF-STATE TAXES T M TANDY CORP 

Sold with the manufacturer s limited warranty Copies of such war- 
ranty may be obtained for review from Perry Oil and Gas Co 



PERRY OIL & GAS INC. 

Dept No M-13 137NORTH MAIN ST . PERRY. M CHIGAN 48872 

PHONE (517) 625-4161 MICH 

FOR OUR PRICES. 

PLEASE CALL TOLL FREE 

1 -800-248-3823 



WE ACCEPT CERTIFIED CHECKS 

CASHIERS CHECKS 

AND MONEY ORDERS 



EPROM 
PROGRAMMER 

Shown assembled EPROM not included. 






L 



For single supply 2516, 2716 & 2758 EPROMs. Connects through 
a user supplied interface to any computer system. Inter- 
facing requires two 8-bit ports plus hand-shake lines. One of the 
ports must be software controllable for input or output. Timing is 
done via hardware, thus is independent of MPU clock rate. Verify 
erased. Program — entire or partial 1 . Auto verify after program- 
ming. Transfer contents to RAM for modifying or duplicating. 
Select Documentation for: Interface to: 

6502 6820 PIA 6r 6522 VIA 

6800 6820 PIA 

6809 6820 PIA 

8080/8085/Z80 8255 PPI 

Comprehensive documentation booklet contains schematic, instructions for construe 
tion. checkout and use. and a well commented assembly listing for the specified MPU 

Complete kit of parts (includes ZIF socket) $ 45.00 

Bare PC board and Documentation $ 25.00 

Software listings for additional MPUs 

(with purchase of Kit or PC board) $ 5.00 

Ordering: Specify MPU Add 5% for P&H Overseas add 10% Ariz residents add 5% tax 

H Micro Technical Products, Inc. «■■ 

814 W. Keating Ave., Dept. K 
Mesa, Arizona 85202 • 602-839-8902 
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NANOO 



YSTEMS CORP. 



SYSTEM REFERENCE CARDS 

"This is a quality document and is beautifully con- 
ceived and produced. . . .1 am in awe of your magnificent 
document." 
H.W.W., Dayton, Ohio 



Send Check or Money Order 




CARD 


ORDER NO. 


PRICE 


MODEL 1: BASIC & Assembler 


FC1002 


$4.95 


MODEL 1: BASIC Only 


FC1001 


2.95 


MODEL II: BASIC & Assembler 


FC1005 


5.95 


MODEL III: BASIC & Assembler 


FC1003 


5.95 


MODEL III: BASIC Only 


FC1004 


3.95 


COLOR: BASIC & Extended 


FC1006 


4.95 


POCKET: BASIC 


FC1009 


2.95 


APPLE II + II PLUS: BASIC & 6502 


FC1008 


4.95 


APPLE II + II PLUS: BASIC Only 


FC1007 


3.95 



NEW! 



SCVFC1013$2.95 

MODEL II 

Commands & Utilities 
FC1010$3.95 



Z80 

MICROPROCESSOR 
FC1011 $4.95 



*im»i 
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A MM! SMSlff A A BMMA. B guriHHJ 
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SEAL 
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U 
| 



ZX80, ZX81 and 

Timex Sinclair 
1000 

FC1012$5.95 




■ASIC 

ROCKET 
COMPUTER 




APPLE 

II & II PLUS 

BASIC AND SSSf 




APPLE 

II ft II PLUS 



















Call TOLL-FREE for Credit Card Orders 1-800-258-5473. Or, send your order with 
payment or complete credit card information to: 
WAYNE GREEN BOOKS • Retail Sales • Peterborough, NH 03458 '^XC^JS^J'^SSfv™. ma 



Enclose $1.00 per order for shipping and handling 



*Z80 is a Registered Trademark of Zllog, Inc. 
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Healthful Hints from Heath 

How susceptible are you to a heart attack? This Heath program 

can help you reduce the risk and worry. 



By D. C. Shoemaker 



Program listing. Cardiovascular disease risk assessment program for the Heath system. 



■ a oe 



10 This. f roar am 1= intended to ftov 

20 •'it 1 •=. only a auide. Consult your physician 

30 'Written in Microsoft BASIC by D.C. Shoemaker 



a auide to heart disease ri =;•■., 
tor more exact inf orm-i 



it i on 



Clear the rl iv •1-109 screen 



48 

50 PRINT CHR*<27>* H E U 

60 

70 PRINT, "This, program will hell* you asses 

30 PR INT , " d i sea s e . 1 1 



present 

exac t inf or mat 



aae arouF 



_ i — * ; * 



sJOUK 

i= a auide only J for more 
90 PR INI , " shou i d c on su 1 1 your f hy » i c i an . " : PR INT 
100 PRINT* "To use the f roar am, just, answer the **uestions 
110 PR I, NT 

120 PRINT, "First, aae. Choose from the followind 

130 PR I NT,, "1 ten to twenty years, old" 

twenty one to thirty years, old" 
thirty one to forty year 
forty one to fifty years, old" 
fifty one to s-i:-:ty years- old" 
"6 si ,:ty one and over [NT 
. : INPUT" what is -our aae 
OR R>6 THEN 110 
THEN H=m: 1 
i IF H=C THEN H=Hi 2 
1 PRINT CHR-t 
240 PRINT, "Next is- the heredity fa,. 



risk of heart" 



■ ion, d>ou 

=1 •;■ I- i ■=•=••=•; iX.ir-._i. 



I I-. _ i 



"4 

n m 
_i 



140 PRINT, , "2 

150 PRINT, , "3 

160 PRINT, 

170 PRINT, 

I PRINT, 

190 PRINT, 

200 IP ii i 

210 IF H=- 



ateaor 



tOi 



_•<=• _ i 



>_• r r ..-'In trie i •-'_ _ _i,,.i_i iy» -r h int 



250 PRINT, "1 

2bU PR INI , "2 

27*0 PRIN1 

i PRINT 

290 PRINT 

30O PR IN"I 

31 O PRINT 



no known 



history of heart disease in 



f am 



"4 



d_>_f i i i '-i tc- 

one relative with cardiovascular disease, over ftixty" 
two relatives with cardiovascular disease, over &ixty" 
one relative with cardiovascular disease, under sixty" 



relative 

■hr ee re 1 at l ves , 
c ateaor y 
.*_'■_• 



w 1 1 h c ai" d i ov a s. c u 1 ai 



urider 

: i 6 



■ : INPUT "What 

320 IF H<1 OR H>C THEN 

I IF H=5 THEN H=l P 1 
34U IF li=i_. THEN H=! I +1 
350 PRINT! PRINT 
360 PRINT, "Now for your we l ant. loose froo 



di »ease , 
s-ixty": PRINT 

;!! 



•-•ti It. 



s-i: 



'4 



_> 



370 PRINT, 
380 PRINT, 
390 PRINT, 

400 PRINT, 

410 PRINT, 

420 PRINT, 

♦30 PRINT. 

440 PRINT, 

450 IF I,! I 

460 Ui=i,J 1 

470 IF 1.1=4 THEN U»Ul42 

480 IF :..l=_. THEN l...l=!..M 2 

490 PRINT CHR* ;"E" 

50O PR I : IT, " SmoK i n_ hab 1 1 



more than o pounds und 
for your hex_lht" 
between _• and •• b Founds of 
6 to 20 Founds. overweight" 
*Jl to 35 Founds- overweiflht' 
-, o t . iii 



the 



+ — • - * - I m 1 1 • f: r", T >• I ">" 

X. i ic i i_> x _ •_<•.■.■ 1 1 1.3 • * r IN. IN i 

standar d we i _3ht " 



the standard" 



"_' F ,_'i.-ti K 



UVfe-f weiai 



+ '» 



more than 51 Founds 
: INPUT "Which category 
OR i,.i ■_. THEN 350 



■■=•; 



..iei an 



it. A II a 



PRINT 



!_• ,' 



5U 



il" e 



-:+ 



510 PRINT . 

• PRINT , 
530 PR 1 1 

540 PRINT , 
55© PRIM: 
560 PRINT, 
570 PRINT, 
500: IF 
590 T=l 1 
COO IF !=_, 
610 IF T«4 
S20 IF 1=5 
63© FRLtn:r'[<LUl 
'-•40 PR I NT," Now 
650 PRINT, , "1 
l PRINT, , M 2 
670 PRINT, , "3 
680 PRINT, , "4 



1 1 on • Sinoi-.ei" " 
c l aar ariu or 
10 or fewer ciJarettei 
20 cialarettes •_ day" 
ZO ciaarettes a day" 
or" ri'ior e c laaiet -tes- 






. 



th* 



'-' - x OW 1 1 i_3 _iJi 



day' 



i-ir-. r .. , : 
i r, - i I i 



: INPUT "What 
6 i i ID i 

THEN T-Th 1 

THEN T=l f2 
THEN T»T+5 



your 



ateac'. 



•_•. 



■■'-_' 



f or your e -:er c l se f atter ns . Choo se 1 r om : " : PR I NT 
intensive occupational and recreational exertion" 
moderate occupational and recreational exercise" 

sedentary work and intense recreational exercise" 
sedentary occupational and moderate recreational " 
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Worried about a computer-induced 
coronary? Well, computer use 
isn't a legitimate cause of heart fail- 
ure, but just the same, here's a simple 
program that can help you assess 
your own susceptibility to heart at- 
tack. It provides an analysis of certain 
risk factors that through tests, re- 
search and experience have become 
associated with cardiovascular 
disease. 

Naturally, such a simple program 
cannot begin to take into considera- 
tion all the factors and elements that 
contribute to heart disease. Never- 
theless, this program may prove to be 
of some help. 

The original idea for the program 
came from an article appearing in the 
November 1981 issue of "Executive 
Health,' a monthly newsletter pub- 
lished by Porter Shimer (Rodale 
Press, Inc., 33 East Minor Street, Em- 
maus, PA 18049). 



Risk Factors 

The article included a risk analysis 
chart that was laid out in the form of a 
two-way matrix, from which the 
reader could select the appropriate 
value for each risk factor and then to- 
tal the factors and interpolate the to- 
tal risk from a table. It seemed like a 
natural for computerization. Before 
you begin, count parents, grandpar- 
ents, brothers and sisters who have 
suffered a stroke or a heart attack, 
and then check your cholesterol level 
and blood pressure. 

To assess your cholesterol level, 
obtain a blood level reading. If you 
can't get one (it should have been 
done at your last physical— when was 
that?), you can estimate the percent- 
age of solid fats you eat in your diet. 
(It's important to be honest in your 



estimate of fat intake.) The harmful 
ones tend to be the animal fats- 
cream, butter, beef and lamb fat and 
lard. The average American's choles- 
terol level is 40 percent, and that's far 
too high for good health. 



Blood pressure readings can be ob- 
tained from medical facilities or at 
health clinics. 

You should note the relation of sex, 
age and heredity to heart disease. 
These three factors are the only ones 



Listing continued. 



69G PRINT, 
780 PRINT. 

71 PRINT, . 
720 PRINT, . 
738 IF E<1 
740 IF E=4 

750 IF £=5 
7b0 IF £=6 



_j _ _ H 



exec c i = e 

"5 • sedentary work and lijtfrt recreational 
"6 - coriiFlete lack of ail exercise" * PRINT 
: INPUT M Which category < 1 ■ 6> " IE 
OR Ext. THEN 63Q 



exer 



■■ — — i 



THEN E=E^ 1 
THEN E=£^ 1 
THEN E=£h2 
770 PRIW CHR*<27>* M E M 

730 PRINT, "The 
790 PRINT, "Vou 
SOO PRINT, "1 
810 PRINT, " 



826 

SCO 
84 O 
85© 
360 
370 
880 
890 

900 



910 

920 
930 

940 



PRIM!, "2 
PRINT, " 
PRINT, "3 
PRINT, " 
PRINT, "4 
PRINT, " 
PRINT, "5 
PRINT, " 
PRINT, M 6 
PRINT. " 



amount of' cholesterol or fit Fei 

TkVd choose from the following" 

cholesterol b#lou> 180 ma*. 

or solid fats" 

c ho 1 ester ol 181 - 285 ma* . ". i 



c en •_• i n "=tour 



iiet i =• i text- . 



i I • . 1 1 1 I 



.» diet contains, 
diet c o n t a i n = 



nu animal ' 



255 



or solid fats" 
cholesterol 206 230 
or solid fats" 
cholesterol 231 
or solid fats" 
cholesterol 256 
or solid fats" 
c ho 1 ester o 1 23 1 300 
or solid fats": PRINT 

W -A 



KtM . 

ma" . 



2<J0 flia*. • 'mi 



ma . 



diet contain! 
diet contains. 30". 
diet contains 40"-; 
die t c on t a i n s 50 " . 



10*« «w i i fual ' 

20". animal" 



animal " 
animal " 



PRINT. , : INPUT "What cateaor- 
IF C<1 OR C>6 THEN 770 
IF C=6 THEN C=C-H 
950 PRINT CHR»<27>J M E M 
360 PRINT. "Now for your blood 

1 - upper reading 

2 - upper readina* 

3 - upFer readina" 
"4 - uf pre reading of 
"5 - uFFre reading of 
"6 • uFFer readin.3 of 
: INPUT " :...lh l c h c ateaory 
OR P>6 THEN950 
THEN P-P+l 
THEN F-P + 2 

1070 PRINT: PRINT 

1000 PRINT, "Finally, your se: 



IC 



970 PRINT,, 
900 PRINT, , 
990 PRINT. , 
1000 PRINT, 
1010 PRINT, 
1O20 PRINT, 
1830 PR I. NT, 
1040 IF P<1 
105O IF P=5 
1G60 IF P=6 



f r es sur e . 

Of 100" 

Of 120" 

Of 140" 
160" 
130" 
200 or 
<1 6.:'" 



•3e I ec t fr cm the to 1 1 OW i r,a: " : PR I NT 



oyer": PR I NT 
if 



Choose from the f o 1 1 ow i n=i : " : PR I NT 



1090 PRINT, , 
1 1 00 PR I NT , 
1110 PRINT, . 
1120 PRINT, . 
1130 PRINT, , 
114U PR IN I , 
1150 PRINT, . 
IF S=4 
IF S=5 
IF S=6 



"1 - female under asle 40" 

"2 - female of aae 48 to 50" 

"3 female over 50" 

"4 male" 

"5 stocky male" 

"6 - bald, stocky male": PRINT 



: INPUT "find your 
THEN 3=S+1 
THEN S=S+1 
THEN S*S < i 



Tally the f ac t or 



^;.az sua^est that., based 



r i si 



tions , in lisfht of currently accepted" 
of suffering a heart attack is-'' 



category ■■. 1 ■ 6.- ; 
1 1 60 
1 1 70 
1100 
1190 
1 200 
1210 

1220 GT=fH H ♦ I...I+ T < E ♦ CH P ' S 
1230 PRINT CHR*':27>;"E" 
1240 PRINT, "Results, of this short 
1250 PRINT, "answer s to the =iue 
1 268 PR I NT , " standar d =. , your 
1^7© "" 

1230 Determine the aFFroFr late response 
1290 

1300 IF GT>40 THEN 1360 
1310 IF GT>31 THEN 1300 
1320 IF GT>24 THEN 1390 
1330 IF GT>17 THEN 1400 
1340 IF GT^ll THEN 141 
1350 GOTO 1420 

1360 PRINT, "at a dangerous and urgent le 1 
1370 PRINT, "physician now." : GOTO 14 
1388 PRINT, "at a dangerous level.": GOTO 1430 
1 390 PR I NT , " moderate . " : GOTO 1 430 

1 400 PR INT . " a-er.er a 1 1 y be 1 OW aver ade . " : GOTO 1 4 38 
1410 PR I NT ■ " be 1 OW aver ade . " : GOTO 1 438 
1420 PR I NT , " uie 11 be 1 ow stK^c a =3e . " 
1430 PRINT: PRINT 
1440 PRINT, "Vou should bear in mind that this simFle 



Microcomputing welcomes con- 
versions of this program for the 
Apple, Atari, Commodore and 
IBM microcomputer systems. 



•_>i i 



:iour 



II.... 

i <_'U 



should see your 



aria 1 y s i s- of your 



. . ^ _. i . 1 1 

r x = t : 



1450 PRINT, "factors reflect medical conditions and habits associated with" 
1460 PRINT, "an increased danger of heart attach. It neither means that you' 
1470 PRINT, "will or won't suffer one, but merely s ua^e st s potentials. Not" 
1430 PRINT, "all factors can be quantified this s imply and eas-i ly. ": PRINT 
1 4'7*0 PR I NT , " Vou shou 1 d be *U l ded i n th i s , a s in a 1 1 matter s of hea 1 1 h , by ' ' 
1500 PR I NT, "competent medical advice. This computer pr oar am i 
1510 PRINT, "substitute for that." 
1520 END 



health, 

■ i l<_iT_. .^ 



you cannot control. The risk of heart 
disease can be controlled, at least to 
an extent, by means of diet, exercise, 
reduced smoking and a few other 
factors. 

Program Operation 

To run the program, just select the 
correct range for each risk factor and 
the program will tally the results and 
provide a printed assessment of your 
risk. Those who are interested in the 
factors and their weights will find 
them in the body of the program; I 
won't repeat them here. 

A couple of other things are worth 
pointing out. First, note that I used 
commas after most Print statements; 
this centers the text on H19 termi- 
nals. Delete the commas if your 
screen is less than 80 columns wide. 
The version of Basic used is Microsoft 
4.82; any other dialect of Basic 
should work equally well with virtu- 
ally no changes. 

In some lines you'll see constants 
added to the risk factor variables. 
This is in accordance with the 
reference article from 'Executive 
Health," where it was necessary to 
weigh increasing levels of certain risk 
factors. For instance, the relationship 
of smoking to heart disease is not 
linear; increasing levels of smoking 
show an accelerated increase in the 
risk of heart attack. 

I generally refrained from using 
compound statements (i.e., more 
than one statement per line) except in 
obvious cases, such as multiple print 
commands or when an input follows 
a Print statement. If these cases pose 
problems for your interpreter, just 
separate them onto different lines. 

Finally, let me repeat that this pro- 
gram serves only as a simple analysis 
of factors known to have a bearing on 
cardiovascular disease. It's not meant 
to take the place of regular physical 
examinations, proper diet and exer- 
cise patterns. It's merely intended to 
let you and your family and friends 
assess the risk of heart disease and to 
suggest ways in which you can adjust 
those factors to reduce the risk. 

You wouldn't use an artificial intel- 
ligence program like Eliza to diag- 
nose potential mental problems; 
don't use this one to diagnose poten- 
tial heart disease. It is not a substitute 
for good medical advice. ■ 



Address correspondence to D. C. Shoemaker, HQ 
USEUCOM Box 897, APO NY 09128. 
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VIC Invades Space 

Astrophotography and microcomputing— a match made in 
heaven. All you need to focus in on celestial bodies are a VIC-20 
microcomputer to control your camera and a starry night. 



By John M. Franke 



After several hundred hours of sav- 
ing the galaxy from foreign in- 
vaders, I had to put my VIC-20 to 
some real work. 

One of my hobbies is astrophotogra- 
phy. I've always wanted to photo- 
graph a meteor burning up as it 
streaked across the night sky, but I 
couldn't see staying up past midnight 



to operate the camera. So it seemed 
reasonable to use my VIC-20 to take 
the photographs. Such photos are not 
only interesting, but they're valuable 
for determining the celestial coordi- 
nates of the meteor radiant. 

Requirements 

What I needed was a simple contact 



100 

110 

120 

130 

132 

133 

135 

140 

145 

150 

160 

170 

180 

185 

190 

192 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

302 

303 

310 



Listing 1. Camera-controlling program. 



TIME , HHMMSS" : INPUTA$ 



it 



N 



START? , HHMM" : INPUT Nl (X) 
DURATION? , MM" : INPUTN2 (X) : PRINT 



DIM Nl (100) , N2(100) 

POKE37148.192 

PRINT " 3 ":PRINT"CURRENT 

TI$=A$ 

PRINT : PRINT"M0DE" : PRINT 

PRINT" 1 SPECIFIC TIMES" :PRINT"2 CONSTANT INTERVALS" 
INPUT Q 

PRINT :PRINT"H0W MANY PHOTO ' S" : INPUT 

ON Q GOTO 150,500 

F0RX=1T0N 

PRINT :PRINT"PH0T0 ",X, 

PRINT :PRINT"PH0T0 ",X, 

NEXT X 

PRINT " 73 " 

PRINT "PROGRAM RUNNING" 

PRINT :PRINT"1ST PH0T0-" 

K=l 

R=INT(VAL(TI$)/100) 

IFR-N1(K)=0THEN 240 

GOTO 210 

P0KE37148 , 224 : PRINT : PRINT"PH0T0 

F=N1(K) :F2=N2(K) 

F1=F- INT (F/ 100)*100 

IF(Fl-»-F2)>59THEN 300 

J=F+F2 

GOTO 302 

J=F+F2+40 

IFJ < 2400THEN 310 

J=J-2400 

R1=INT(VAL(TIS)/100) 



,N1(1) 



STARTED", K,R 



(Continued on page 54} 



closure that could be programmed to 
close at specific times or at constant 
intervals. Normally, meteor photo- 
graphs are made by opening the 
camera shutter for one to 30 minutes 
for each exposure; ten or more ex- 
posures are made per night. „ 

The VIC has an internal clock that is 
incremented 60 times a second. The 
clock resets to upon power-up and 
can be set to the present, or any other 
time, by entering TI$ = "HHMMSS". 
[HH equals hours (0-23), MM equals 
minutes (0-59) and SS equals seconds 
(0-59).] 

Tliis feature satisfied the require- 
ment for a system clock for scheduling 
the photographs and timing the ex- 
posures. The second requirement, a 
switch closure, was somewhat harder 
to find. 

Scanning through the VIC-20 Pro- 
grammer's Reference Guide, I noticed 
that the CB2 line on the user port had 
a manual-control feature. Tliis line is 
normally used as a handshaking line 
for communicating with printers. 

According to page 176 of the 
Reference Guide, CB2 is controlled by 
bits 5, 6 and 7 of a byte poked into 
memory location 37148 decimal. A 
pattern of 110 will set CB2 low and 
111 will set CB2 high (see page 222). 



Address correspondence to John M. Franke, 1310 
Boiling Ave., Norfolk, VA 23508. 
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2 > 



M > 



I > 



♦ 3V 



2 

-o- 



1,14 

o 
7.8 

4 o 



< B 



CB2 



IOK 



6 

— o- 



± 12V | 

-=- 75A 



-< D 



T 



< A 



-vw- 



c 



2N3904 



GNO 



RELAY-WI7IDIP-7 



EBC 

[ooo] 
(BOTTOM VIEW) 



Fig. la. Computer interface and relay driver. 



ROTARY 
SOLENOID 



B > 




c y 



> 



A > 



IK 



•-» 



75 
IOW 

"HEATER' 
— wv 



DI-IN3I9I OR IN4006 
0I-MJE3055 OR 2N3055 



Fig. lb. Computer interface and shutter solenoid 
driver. 



Hence, Poke 37148,192 will set CB2 
low and Poke 37148,224 will set CB2 
high. Life couldn't be much simpler. 

I use CB2 for relay control (Fig. la); 
tliis provides electrical isolation be- 
tween the VIC-20 and the camera. 

You can use modern single-lens re- 
flex cameras that are equipped with a 
motorized winder for this application. 
However, my camera doesn't have 
that feature. 

The camera I use is an old spring- 
wound German "Robot" camera. It 
has a manual shutter and automatical- 
ly advances the film when the shutter 
is released. 

My camera's image format is 23mm 
by 23mm, not the customary 24mm 
by 36mm. Tliis reduced format per- 
mits 48 exposures to be made on a 
36-exposure roll. 

The shutter, in tliis application, is 
operated with a rotary solenoid sal- 
vaged from a surplus remote switch- 
ing unit. The actuation current is one 
Ampere, but the holding current is 
only 300 milliamperes. The capacitor 
bank Q-C4 supplies the actuation cur- 
rent. Ri limits the holding current 
when the shutter is closed and re- 
charges the capacitor bank when the 
shutter opens. 




Front view of meteor camera in environment enclosure. 




Meteor camera opened, showing "Robot" camera and solenoid. 



The bank will recharge in less than 
two seconds. The MJE3055 switching 
transistor, which I selected because it 
was in my junk box, is protected from 
the inductive kickback from the sole- 
noid by Dj. A 75-ohm resistor is bolted 
to the camera enclosure window 
frame to supply enough heat to keep 
the window free of frost and dew. 

The Program 

The program flowchart (Figs. 2a 
and 2b) reveals the simplicity of the 
program, which is divided into two 



sections. The loading section uses one 
of two methods to build the exposure 
time and duration tables Nl and N2, 
respectively. The operating section 
checks the present or real time against 
the first entry in Nl and opens the 
shutter when a match occurs. N2 de- 
termines when the shutter is closed. 
Then the real time is compared with 
the next entry in Nl and so on. 

The program listing is short com- 
pared to most programs. Line 100 
dimensions the Nl, N2 tables. Line 
110 closes the shutter. Lines 120 and 
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Circle 308 on Reader Service card. 



COMPU • SETTE® 

TAPES & DISKS 



Ef% 




•100% Error- Free 
•Fully Guaranteed 
•Used by Hobbyists, 

software firms and 
school districts nation- 
wide 



Cassettes 12-pak 24-pak 

L-U5 79 !& 

C-10 89 .79 

C-20 99 .89 

C-30 1.29 1.19 

Custom 

Case 26 .21 

5% inch Mini Std. 

Diskettes 5-Pak 10-Pak 

SS/DD 14.95 26.95 

Custom Case, Add . .3.00 

— Specify your computer system — 



UPS SHIPPING 

$3.00 per pak 
Canadians Multiply by 2 

TOLL-FREE 

(for orders only) 

1-800-528-6050 

Ext. 3005 

— In Arizona — 

1-800-352-0458 

Ext. 3005 



MICRO-80.NC 

K-2665 Busby Road 

Oak Harbor, WA 98277 

1-(206)-675-6143 




Meteor camera computer interface. 



130 set the VIC-20 clock to the present 
time. Lines 132 through 145 inquire as 
to whether specific times are to be 
stored or if exposures with constant 
interval spacing will be programmed; 
they also specify the total number of 
photos to be taken. 

Lines 150 through 180 merely re- 
quest the specific times and exposure 
durations for the specific time mode. 
Lines 500 through 660 are used to 
build Nl and N2 for the constant in- 
terval mode. 

Lines 580 through 610 strip the hour 
digits from the start time and then add 
the remaining minutes to check if the 
sum exceeds 59 this accounts for 
carryovers to the hour digits). Lines 
620 and 630 likewise test the hour 
digits for times after midnight. 

The operating section starts at line 



185. Lines 200 through 340 check the 
real time against the table entries, 
open the shutter when a match oc- 
curs, add N2 to Nl and close the shut- 
ter when the real time equals the sum 
of N2 and Nl. Line 350 is a time delay 
loop that allows the film to advance 
and the capacitor bank to recharge. 
After the last exposure, the program 
ends at line 390. 

Don't Forget the Film 

Witli this program, I merely load in 
the mode and time information, turn 
on the camera supply, turn off the 
lights and return the next morning to 
unload and develop the film. 

The average time to record a non- 
shower meteor is 100 hours. Photo- 
grapliing on nights of known showers 
should yield several meteors per hour 



Circle 382 on Reader Service card 
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CEnTRonics 



® 



730-1 * 

# WW I (parallel) 

Dot Matrix Printer 

*Same as TRS-80 Line 
Printer II formerly sold 

by Radio Shack for $995 

730-1 $349 

List $860 CEN-27301-0 



STANDARD FEATURES 

• 100 characters/second 

<§> 10 CPI; 132 CPL<§>16.7 CPI 

• 80 characters/line 

• 30 Ipm with 80 columns 
printed 

• 75 Ipm with 20 columns 
printed 

• microprocessor electronics 

• 7x7 dot matrix 

• 10 characters/inch and 16.7 
characters/inch 

• 6 Ipi vertical 

• unidirectional print and 
return approximately 10 ips 

• 3-way paper handling 
system 

• 96 character ASCII 

• 1 Line Buffer, Parallel 
256 Char. Buffer, Serial 





Other Outstanding Printer Values... 



ANADEX DP-9500 $1349 

DP-9501 1349 

PAPER TIGER IDS 445G Special! 599 

PRISM PRINTER IDS-80, w/o color. . . Call 

IDS-80, w/color Call 

IDS-132, w/color 1695 

C.ITOH Pro Writer, Parallel 549 

SeriaJ and Parallel 689 

DIABLO 630 RO RS232C, 55CPS 2299 

NEC 3510, RO RS232C 35 cps 1945 

NEC 3530. RO. Centr. Inter. 35CPS 1945 

NEC 7710, RO RS232C 55 CPS 2395 

NEC 7720, KSR, RS232C 55CPS 2999 

NEC 7730, RO, Centr. Inter. 55 CPS 2395 

QUME Sprint 9/45 

Ltd or Full, 45 CPS, RS232C NEW LOW! 



CENTRONICS 730-1, Parallel 349 

737-3, RS232C 389 

739-1 w/ Graphics, Parallel 525 

739-3B w/ Graphics, RS232C 639 

704-1 1 , Parallel 1695 

704-9, RS232C 1595 

122G, Parallel, 120 CPS 949 

EPSON 

MX80 489 

MX80FT 589 

MX100FT 789 

RS232 Serial Interface 65 

RS232/2K Bufferlnterface 125 

Graftraxll 90 

Apple Printer Interface 75 



TI810 Basic, RS232C 1349 

810 Basic, RS232C & Parallel 1395 

810 w/full ASCII, vertical forms 

control compressed print, 1599 

820 RO, Basic 1645 

820 KSR, Basic 1839 

OKIDATA Microline 80 359 

Tractor-feed option 50 

Microline 82A 479 

Microline 83A 759 

Microline 84 parallel 1149 

Microline 84 serial 1249 

All prices F.O.B. shipping point, subject to change. All of- 
fers are subject to change without notice. Advertised prices 
reflect a 2% cash discount (order prepaid prior to shipment). 
C.O.D.'s and credit card orders are 2% higher. 







737-3 Dot Matrix Printer 

(RS232 Serial) CEN-27373-0 

STANDARD FEATURES 

• 80 CPS — Proportional Spaced 
Mode 

50 CPS — Monospaced Mode 
Proportional Spacing, Plus 10 CPI 
and 16.7 CPI 

Nx9 (Proportional) or 7x8 
(Monospaced) Dot Matrix 
3 Way Paper Handling System 
96 Character ASCII 
Microprocessor Electronics 
Expanded Print 
Right Margin Justification 
Print Underlining 
9-Wire Free Flight Print Head 
Bidirectional Stepper Motor Paper 
Drive 

Full One Line Buffer 
21 LPM With 80 Columns Printed 
58 LPM With 20 Columns Printed 
6 Lines Per Inch Vertical Spacing 
Paper Tear Bar 



$389 



PAPER HANDLING 
Roll Paper 8tt" 

Fan Fold: 9" 

Cut Sheet 8%" 



.Inc. 



943 W.Genesee St. P.O. Box2992K Syracuse, N.Y. 13220 (315)422-4467 TWX 710-542-0431 
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Circle 238 on Reader Service card. 



f START J 



DIM Nl. N2 



CLOSE 
SHUTTER 



TIME'?. A$ 
TI$ -A$ 



MOOE iHI 
INPUT 



HOW MANY? 
INPUT N 




X« I — »N 



START = 
INPUT NIIXI 



DURATION? 
INPUT N2 IX) 



NEXT X 



START ? 
INPUT S 



INTERVAL? 
INPUT SI 



DURATION? 
INPUT S2 



YES 




Nl (I) ■ S 
N2( D--S2 



M»2 — »N 



S3'NI(M-I) -INT(NI(M-l)/IOO)*IOO 



YES 



NI(M)>NI(M-ll+SI+40 




NKMl-NKM-ll + SI 



*T» 



N2(M) = S2 




NEXT M 



NMM)<NI(M>-2400 



TO OPERATING SECTION FLOWCHART 



FROM LOADING SECTION FLOWCHART 



I 



PRINT "RUNNING" 
PRINT " l»l PHOTO" 



K> I 



R»INT(VAL(Tl$)/IOO 




YES 



CLOSE SHUTTER 



l'\ TO 2000-. NEXT 
TIME DELAY 



K«K+I 




YES 



END 



Fig. 2a. Camera-loading section of program. 



SHUTTER OPEN 



F = NKK):F2 = N2(K) 



FCF-INT(F/I00) • 100 



YES 







— <T (Fl+F2)>59 y 






J»F + F2 




J'F + F2 + 40 






m.* 








Fig. 2b. Operating section of camera. 



of exposure. The meteor trail is readi- 
ly visible against the starry back- 
ground. The stars form short arcs 
representing their apparent motion 
during the four-minute exposure. 
Stars furthermost from Polaris, the 
pole star, exhibit longer trails. 

While this program was used to con- 
trol a camera, it would be just as easy 



to control a day/night thermostat, a 
coffee pot or room lighting simply by 
Poking CB2 on and off. Use of the 
PB0-PB7 lines would allow control of 
128 different devices. PB0-PB6 could 
be externally decoded to address each 
device and the state of PB7 could 
determine the state of the selected 
device. 



Alternately, some of these lines 
could be programmed for input in- 
stead of output and their status 
monitored using Peeks to direct the 
program. Tliis concept will be used to 
control a more advanced camera. The 
computer will control not only the 
shutter, but also motors that will aim 
the camera and track the stars. ■ 



(Listing continued from page 50) 

320 IF R1-J-OTHEN340 

330 GOTO 310 

340 P0KE37148,192:PRINT"SHUTTER CLOSED", Rl 

350 FORZ=1T02000:NEXT 

360 IF K=N THEN390 

370 K=K+1 

380 GOTO 210 

390 PRINT"RUN COMPLETE" : END 

500 PRINT :PRINT"SEQUENCE START, HHMM" : INPUT S 

520 PRINT :PRINT"PHOTO INTERVALS , MM" : INPUT Si 

540 PRINT :PRINT"EXPOSURE TIME , MM" : INPUT S2 

560 IF S2 > S1THEN540 

565 N1(1)=S: N2(1)=S2 

570 FORM=2TON 

580 S3=N1 (M- 1) - INT (Nl (M- 1) / 100)*100 

590 IF(S3-»-Sl) > 59THEN 610 

600 Nl (M)=N1 (M- 1) =S1 : GOT0620 

6 10 Nl (M) -Nl (M- l)+Sl+40 

620 IFN1 (M) < 2400THEN640 

630 Nl(M)=Nl(M)-2400 

640 N2(M)=S2 

650 NEXT M 

660 GOTO 185 




This photograph shows a meteor captured with this system between 1:55 and 
1:59 a.m. EST on Aug. 22, 1982, after nearly 40 hours of exposure. 
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Circle 188 on Reader Service card. 



This publication 

is available in microform 



DAISY WHEEL 

By SMITH-CORONA 





...and more over all other popular Daisy Wheel Printers. 

• 120 WORDS PER MINUTE • FRICTION FEED 

• CHANGEABLE DAISY WHEEL TYPE FONTS 

• CENTRONICS PARALLEL or RS232 INTERFACE 

—CALL $— 



TOLLFREE 



800-257-6170 



in New Jersey 
609-428-3900 



University Microfilms International 

Please send additional information 

Name_ 

Institution . 

Street 

City 

State Zip 



300 North Zeeb Road 

Dept. PR. 

Ann Arbor, Mi. 48106 

USA. 



30-32 Mortimer Street 
Dept. RR. 
London WIN 7RA 
England 







PAP CORPORATION 

P BOX 362 • HAD00NFIELD. N J 08033 



Circle 292 on Reader Service card. 



OKIDATA PRINTERS 



C00S0L COMPUTER PRODUCTS 

NEC COMPUTER 




OKIDATA 82A CALL • 83A 
OWDATA&4A .... CAU. • 
0KIDATA80 



B2A TRACTOR 



OTHER PRINTERS 

• NEC PC-8023A-C 

• NEC 3550 

• NEC 3510, 3515, 3530 

• NEC 771 0, 771 5, 7730, 7720, 7725 

• C.ITOH8510AP CALL • 8510ACD 

• C.IT0H 1 541 SP CALL • 1541SRE 

• C.IT0H F1 0-40PU & F1 0-40RU 

• C.IT0H F10-55PU & F10-55RU 

• EPSON MX80 F/T GRAFTRAX PLUS 

• EPSON MX100 GRAFTRAX PLUS 

• TALLY MT 1602 MT1605 

• TALLY MT 1802 MT1805 

• DIABLO 630 and 620 SERIES 

• QUME SPRINT 5 45/R0.KSR & 55/R0.KSR 

• ANADEXADX-9500-P.ADX-9501-P 

• C0MREX CR-1 -S, CR-1 -C, CR-1 -Q 

• SMITH-CORONA TP-1 

• BROTHER HR-1 

• DAISY WRITERS 



CALL 

$55 

$325 



CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
$1495 
$1795 
CALL 
CALL 
$1295 
CALL 
CALL 
CALL 
CALL 




NEC PC-8001A, PC-8012A, PC-8031 A, and 
JB-1201 (NEC SYSTEM) with CP/M 

and BASIC 

NEC Other CPU's and Software 



MODEMS 

• HAYES SMARTMODEM (300 BAUD) 

• HAYES SMART MODEM (300 & 1200 BAUD) 

• RS-232C COMPATIBLE 

• FULL and HALF-DUPLEX OPERATION 
WITH BOTH 

• TOUCH TONE and PULSE DIALOG 

• AUTO-ANSWER/DIAL/REPEAT 

• COMPLETELY PROGRAMMABLE 

• BUILT-IN AUTO MONITOR 

• STATUS AT A GLANCE 

• DIRECT-CONNECT DESIGN 

• HAYES CHRONOGRAPH 

• NOVATION AUTO-CAT AUTO ANS 

• SIGNALMAN MARK 1 (300 BAUD) 

• U.D.S. 103 OALP (300 BAUD) 

• U.D.S. 103 JLP (300 BAUD) 

• U.D.S. 202 SLP (1200 BAUD) 



$2149 
CALL 



S229 
$595 



$209 
$219 
$89 
$175 
$199 
$249 



C00S0L. INC. P.O. BOX 743. ANAHEIM. CALIFORNIA 928050743 or 
C00S0L. INC. 2845 MESA VERDE DR. E, #1 . COSTA MESA, CA. 92626 



SANYO COMPUTER 




• SANYO MBC-1 000 $1 599 

• SANYO MBC-2000 $2699 

• SANYO MBC-3000 $4999 

• above with CP/M and BASIC 

• SANYO ACCESSORIES & SOFTWARE CALL 

OTHER COMPUTERS 

• ALTOS Computer Systems CALL 

• ADDS Computer Systems CALL 

• NEC PC-8001 A, PC-801 2A, PC-8031 A, and 
JB-1201 (NEC SYSTEM) with CP/M 

and BASIC $2149 

• NEC Other CPU's and Software CALL 

• DYNABYTE 5605-6-1 $5999 

• DYNABYTE OTHER SYSTEMS CALL 

• XEROX 820 SYSTEM w/5 1 I A" DRIVES $2499 

• XEROX 820 SYSTEM w/8" DRIVES $2995 

• SOFTWARE FOR THE ABOVE CALL 



COOSOL SPECIAL DISCOUNTS 

APPLE SOFTWARE CALL 

IBM SOFTWARE CALL 



PHONE 7 DAYS 



Calif. (714)545-2216 
(800) 854-8498 
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Look at That Sound 

By Ken Reid 

Transform the sounds of earthquakes and handclaps into 
photographs using an oscilloscope and a Cromemco D+7A board 

converter. 



SET UP INITIAL PARAMETERS 

GET WAIT COUNT FROM GALLING PROGRAM 

GET THRESHOLD FROM GALLING PROGRAM 

SET COUNTER FOR NUMBER OF POST- EVENT POINTS TO SAVE 

SET INITIAL BUFFER LOCATION 

SAVE DATA POINTS AND TEST FOR EVENT 

LOOP1: GET DATA POINT 

SAVE IT IN BUFFER 

WAIT 

INCREMENT BUFFER LOCATION 

COMPARE DATA PT WITH THRESHOLD 

IF POINT IS BELOW THRESHOLD, GO TO LOOP1 

GET DATA POINT 

SAVE IT IN BUFFER 

WAIT 

INCREMENT BUFFER LOCATION 

COMPARE DATA PT WITH THRESHOLD 

IF POINT IS BELOW THRESHOLD, GO TO L00P1 

EVENT DETECTED - SAVE POST-EVENT DATA POINTS 

L00P2: GET DATA POINT 

SAVE IT IN BUFFER 

WAIT 

INCREMENT BUFFER LOCATION 

DECREMENT POINT COUNTER 

IF COUNT IS NOT ZERO, GO TO L00P2 

SAVE LAST BUFFER LOCATION USED 
RETURN TO CALLING PROGRAM 

Listing 1. Quasi-machine-language program for reading data into a ring buffer, detecting an event 
(two successive data points above a fixed threshold) and then saving postevent segment of data in the 
same ring buffer. Successive increments to the buffer cause it to overflow, closing the ring. An eight-bit 
buffer address overflows modulus 256. Other buffer sizes can be used with appropriate programming. 



If you have an interest in thunder- 
storms, earthquakes, electrical tran- 
sients or the sound of one hand clap- 
ping, you'd probably be interested in 
using a "waveform camera." This de- 
vice can trigger and hold a waveform 
when it occurs and display the cap- 
tured waveform on an oscilloscope 
screen or plotter for your exam- 
ination. 

Several elaborate and expensive 
digital oscilloscopes have circuits that 
can trigger waveforms. To perform 
this function using an Apple II com- 
puter, an Applescope plug-in ($595 
from R. C. Electronics, Inc., 7265 Tou- 
lume Street, Goleta, CA 93117) is 
necessary. 

The best digital oscilloscopes have 
an additional refinement— some of the 
trace prior to the trigger is stored so 
that you can look at events before and 
after the triggering signal. 

Easy as Breaking Glass 

It's not difficult to accomplish. If 
you have a microcomputer witli ana- 
log-to-digital conversion capability, 
the program described below will let 
you trap and display unpredictable 
events at your leisure. For example, 
the sounds of glass breaking, hands 
clapping and pencils tapping are cap- 
tured and displayed in the accom- 
panying photographs (see p. 60). 

The A/D converter I use is the 
Cromemco D + 7A board (S-100 bus), 
which provides seven A/D and seven 
D/A channels at eight-bit precision. It 
also provides a parallel port. (Analog 
and digital interfaces are described in 
detail in a two-part article by Rod 



Address correspondence to Ken Reid, 1935 
Trevillian Way, Louisville, KY 40205. 
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rcle 169 on Reader Service card. 



PRODUCTS FOR ATARI* 
FROM ELCOMP 



400/800 



BOOKS: 

ATARI BASIC - Learning by Using 

An excellent book for the beginner. Many short programs 
and learning exercises. All important features of the ATARI 
computers are described (screen drawings, special sounds, 
keys, paddles, joysticks, specialized screen routines, graphics, 
sound applications, peeks, pokes, and special stuff). Also 
suggestions are made that challenge you to change and write 
program tosAuvev 
Order #164 S7.95 

Games for the ATARI Computer 

This book describes advanced programming techniques like 
player-missile-graphics and use of the hardware-registers. 
Contains many ready to run programs in BASIC and one 
called GUNFIGHT in machine language. 
Order #162 87.95 









Programming in 6502 Machine Language on your PET+CBM 

2 complete Editor/Assemblers (Source code 3 hexdump + 
description plus a powerful machine language monitor 
(Hexdump) ). 
Order #166 819.95 

How to program your ATAR I in 6502 machine language 
Introduction to machine language for the BASIC programmer 
Order #169 89.95 



SOFTWARE IN BASIC FOR ATARI 



Invoice Writing for Small Business 
This program makes writing invoices easy. Store your 
products in DATA statements with order-number, 
description, and price. The program later retrives the 
description and price matching to the entered order- 
number. The shipping cost and the discount may be 
calculated automatically depending on the quantity 
ordered or entered manually. The description to the 
program tells you how to change the program and 
adapt it to your own needs. Comes with a couple of 
invoice forms to write your first invoices on to it. 
Order #7201 cassette version 829.95 

Order #7200 disk version $39.95 

Mailing List 

This menu driven program allows the small business 

man to keep track of vendors and customers. You can 

search for a name or address of a certain town or for 

an address with a certain note. 50 addresses are put 

into one file. 

Order # 721 2 cassette version $1 9.95 

Order #7213 disk version S24.95 

Inventory Control 

This program is menu driven. It gives you the 
following options: read/store data, define items, 
entry editing, inventory maintenance (incoming- 
outgoing), reports. The products are stored with 
inventory number, manufacturer, reorder level, 
present level, code number, description. 
Order #7214 cassette version $19.95 

Order #7215 disk version $24.95 

Programs from Book #164 

The programs from book no. 164 on cassette. (Book 

included) 

Order #7100 S29.00 

Game Package 

Games on cassette. (Bomber, tennis, smart, cannon 

fodder, etc.) 

Order #7216 ^^^^^ $9.95 

Microcomputer Hardware 
Handbook (845 pages) 
Descriptions, pinouts and 
specifications of the 
most popular micropro- 
cessors and support 
chips. 

A MUST for the hard- 
ware buff. 




Order-No. 
SI 4.95 



29 



Care and Feeding of the Commodore PET 

Eight chapters exploring PET hardware. Includes 
repair and interfacing information. Programming 
tricks and schematics. 
Order #150 $995 



t 




?a 



Payment: check, money order, VISA, MASTER- 
CHARGE, Euroscheck. 

Orders from outside USA: add 15% shipping. CA 
residents add 6.5% tax 

"ATARI is a registered trademark of ATARI Inc. 
*VIC 20 is a registered trademark of Commodore 



SOFTWARE IN MACHINE LANGUAGE for ATARI 

ATMONA-1 

This is a machine language monitor that provides you 
with the most important commands for programming 
in machine-language. Disassemble, dump (hex and 
ASCII), change memory location, block transfer, fill 
memory block, save and load machine-language pro- 
grams, start programs. Printer option via three 
different interfaces. 

Order #7022 cassette version S19.95 

Order # 7023 disk version $24.95 

Order # 7024 cartridge version $59,00 

ATMONA-2 

This is a tracer (debugger) that lets you explore the 
ATARI RAM/ROM area. You can stop at previously 
selected address, opcode, or operand. Also very 
valuable in understanding the microprocessor. At 
each stop, all registers of the CPU may be changed. 
Includes ATMONA-1. 

Order #7049 cassette version $49.95 

Order #7050 disk version $54.00 

ATMAS 

Macro-Assembler for ATARI-800/48k. One of the 
most powerful editor assemblers on the market. 
Versatile editor with scrolling. Up to 17k of source- 
Code. Very fast, translates 5k source-code in about 5 
seconds. Source code can be saved on disk or cassette. 
(Includes ATMONA-1) 

Order #7099 disk version $89.00 

Order #7999 cartridge version $129.00 

ATAS 

Same as ATMAS but without macro-capability. 

Cassette-based. 

Order #7098 32k RAM $49.95 

Order #7998 48k RAM $49.95 

ATEXT-1 

This wordprocessor is an excellent buy for your 
money. It features screen oriented editing, scrolling, 
string search (even nested), left and right margin 
justification. Over 30 commands. Text can be saved 
on disk or cassette. 

Order #7210 cassette version $29.95 

Order #7216 disk version $34.95 

Order #7217 cartridge version $69.00 

GUNFIGHT 

This game (8k machine-language) needs two joysticks. 
Animation and sound. Two cowboys fight against 
each other. Comes on a bootable cassette. 
Order #7207 $19.95 



FORTH for the ATARI 



FORTH from Elcomp Publishing, Inc. is an extended 
Fig-Forth-version, Editor and I/O package included. 
Utility package includes decompiler, sector copy .Hex- 
dump (ASCII), ATARI Filehandling, total graphic 
and sound, joystick program and player missile. 
Extremely powerful I 

Order #7055 disk $39.95 

Floating point package with trigonometric functions 
(0-90°). 
Order #7230 disk $29.95 

Learn-FORTH from Elcomp Publishing, Inc. 

A subset of Fig-Forth for the beginner. On disk 

(32k RAM) or on cassette (16k RAM). 

Order #7053 $19.95 



Expansion boards for the APPLE II 



The Custom Apple ♦ Other Mysteries 

A complete guide to customizing the 
Apple Software und Hardware 
Order-No. 680 S24.95 

We also stock the boards which are 
used in the book "The Custom 
Apple ..." (barebords) 
6522 I/O Board No. 605 
EPROM Burner No. 607 
8K EPROM/R AM Board 

No. 609 
Prototyping board for the 
Apple II No. 604 

Slot repeater board for the Apple II No. 606 




S39.00 
S49.00 

S29.00 

929.00 
S49.00 



Order two hoards and oet the book f rne ! 



COMING SOON ! ORDER NOW ! 
A Look in the future with your ATARI 

(Astrology and how to do your own horoscope on the 
ATARI 800. Order No. 171 S9.95 

FORTH on the ATARI - Learning by Using 
Order No. 170 S7.95 



ELCOMP PUBLISHING, INC 

53 Redrock Lane 

Pomona, CA 91766 

Phone: (714) 623 8314 



Books 



Software 

for 

ATARI 

VIC-20 

0SI 

SINCLAIR 

TIMEX 



Hardware - ADD-ONS for ATARI 

PRINTER INTERFACE 

This construction article comes with printed circuit 
board and software. You can use the EPSON printer 
without the ATARI printer interface. (Works with 
gameports 3 and 4). 
Order #7211 S19.95 

RS-232 Interface for your ATARI 400/800 

Software with connector and construction article. 
Order #7291 $19.95 

EPROM BURNER for ATARI 400/800 

Works with gameports. No additional power supply 

needed. Comes compl. assembled with software 

(2716,2732,2532). 

Order #7042 SI 79.00 

EPROM BURNER for ATARI 400/800 KIT 

Printed circuit board incl. Software and extensive 

construction article. 

Order #7292 $49.00 

EPROM BOARD (CARTRIDGE) 

Holds two 4k EPROMs (2532). EPROMs not included. 
I Order #7043 829.95 





EPROM BOARD KIT 

Same as above but bare board only with description. 

Order #7224 814.95 



ATARI, VIC 20, Sinclair, Timex and OSI 



New - for your ATARI 400/800 

Astrology and Biorythm for ATARI (cass. or disk).] 

Order #7223 829 .95 1 

Birth control with the ATARI (Knaus Ogino) 

Order #7222 cass. or disk 829.95 1 

Books + Software for VIC 20 (requires 3k RAM Exp.) 
#4870 Wordprocessor for VIC-20, 8k RAM 819.95 
#4883 Mailing List for VIC-20, 16k RAM 814.95 
#141 TricksforVICs-TheVICstoryProgr. $9.95 
#4880 TICTACVIC $9.95 

#4881 GAMEPACK I (3 Games) $14.95 

#4885 DualJoystick Instruction $9.95 ] 

INPUT/OUTPUT Programming with your VIC 
Order #4886 $9.95 

#4896 Miniassembler for VIC-20 $19.95 

#4881 Tennis, Squash, Break $9.95 

#4894 Runfill for VIC $9.95 

Universal Experimenter Board for the VIC-20 
(Save money with this great board). This board 
plugs right into the expansion slot of the VIC-20. 
The board contains a large prototyping area for your 
own circuit design and expansion. The construction 
article shows you how to build ynur own 3k RAM 
expander and ROM-board. 

Order #4844 $18.95 

Software for SINCLAIR ZX 81 and TIMEX 1000 
#2399 Machine Language Monitor $9 .951 

#2398 Mailing List $19.95 

Programming in BASIC and machine language with 
the ZX-81 (82) or TIMEX 1000. 
Order #140 (book) $9.9! 

Books for OSI 
#157 The First Book of Ohio $7.95 1 

#158 The Second Book of Ohio $7.95 

# 1 59 The Third Book of Ohio $7 .95 1 
#160 The Fourth Book of Ohio $7.95 
#161 The F if th Book of Oh io $7 .95 

# 151 8K Microsoft BASIC Ref. Man. $9.95 1 

# 1 52 Expansion Handbook for 6502 and 6802 $9.95 
#153 Microcomputer Appl. Notes $9.95 

Complex Sound Generation 

New revised applications manual for the Texas 
Instruments SN 76477 Complex Sound Generator. 
Order #154 $6.95 

Small Business Programs Order #156 
Complete listings for the business user. Inventory, 
Invoice Writing, Mailing List and much more. Intro- 
duction to Business Applications. $14.90 









?-^SiS^!'SJ^ the most important microprocessor-controlled 
device since the introduction of the microcomputer. 




inousTRif*- 



Your new robot will move. See. Hear. Speak, and 
learn whatever you teach it. 

HERO 1 is a completely self-contained, electro-me- 
chanical robot capable of interacting with its en- 
vironment. Controlled by an on-board, programma- 
ble computer, it has electronic sensors to detect light, 
sound, motion and obstructions in its path. 

The remarkable HERO 1 robot is in production now, 
ready for you. Buy assembled or build it from a kit. 
Either way, it is the only teaching robot in the world 
capable of demonstrating and performing every ma- 
jor function in robotics. 

It is also remarkably inexpensive, with the complete 

kit available at $1,500 and the as- __ 

sembled robot at $2,500. 

Capable of seven axes of motion, 
the robot can be programmed to pick 
up small objects with its arm. It will also 
speak in complete sentences, using 
its voice synthesizer. 

With its own on-board computer, 
HER0 1 can function free of any exter- 
nal control - traveling over a pre- 
determined course and performing 
specific functions you have 
programmed. 

Remarkable though the robot is, 
its companion Robotics Educa- 
tion Course is an even more 
significant "first." It pro- ' 

vides a thorough under- 

standing of robot r^__ ' m 

technologies, including L^^ 
robotics programming. \ ^^ 

Consisting ot a 1,200- 
page text divided into eleven learning units, this 
course is the most complete introduction to robotics 
available today. 

The robot brings the learning process to life with 
hands-on reinforcement of the principles as you learn 
them. You quickly get a practical grasp of industrial 
electronics, mechanics, computer theory and pro- 
gramming as applied to robots by putting them into 

action. 

Essentially, HERO 1 is a computer on wheels. You 

teach it. It teaches you. HERO 1's only limitations are 

your imagination and ingenuity in programming, as 

you challenge its capabilities. 

Heathkit 

eathkl 



ELHCTROniC 



^^■jEduc*' " 3 ' ; 



Its onboard processor can take it through complex 
maneuvers. The programming process is straightfor- 
ward with provision for step-by-step debugging, en- 
hancement and other corrections. 

HER0 1 senses include: sound detection (frequency 
range 200-5000 Hz); light detection; ultrasonic rang- 
ing (range resolution V* inch to 8 feet); ultrasonic mo- 
tion detection; speech synthesis; and real-time, four 
year calendar clock. 

A completely mobile platform robot, HER0 1 motion 
abilities permit head rotation and arm rotation of 350, 
shoulder rotation of 150, arm extension of 5 inches 

wrist pivot of 180 and wrist rotation 
^ of 350. Gripperwill open to a max- 
imum of 3V 2 inches and rotate 90 
at extreme extension. Pay load ca- 
pacity of arm is 8 oz. at maximum 
extension and 16 oz. at normal. 
1 HER0 1 uses a 6808 micropro- 
cessor that controls 13 functions 
and sense boards. Programmable 
i through keypad, teaching pen- 
dant, or cassette interface, 
the robot features 
multiple operat- 
ing modes 
including 
j program, repeat, 
learn, manual 
,. and sleep. 

Complete infor- 
mation on HERO 1 robot and 
course is now available in the Janu- 
ary Heathkit Catalog. It you are not presently 
receiving a catalog, fill out and mail the coupon be- 
low. Or pick one up at your local Heathkit Electronic 
Center.* 



"nil 



Please send details on the HER0 1 Robot 
and robotics course. 

Mail to: Heath Company, Dept. 003-978 
Benton Harbor, Ml 49022 



Name 



Address 



'(Robots will be in the store in Jonuory). 
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Six samples of sound patterns recorded using TRAPIT. At upper left is a "ping" 
produced by a tap on a glass jar with a pencil. Most of the sound is at too high a 
frequency to be resolved by this sampling rate. At upper right is the sound of a 
tap on a door with the same pencil, showing an abrupt beginning and a brief 
high-frequency phase, followed by the resonance of the door at a much lower 
frequency. These are both high-speed recordings. 
The middle row shows the sound pattern produced by breaking a small glass 
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tube close to the microphone. The sound begins abruptly and is over in about 
0.002 second, as shown at low speed (left) and high speed (right). 

On the bottom row, the sound pattern of a handclap (in a room with hard 
walls) is shown. The echos bouncing around the room after the clap can be seen 
in the lower left photo. The high-speed trace at right shows that handclaps begin 
much more gradually than the snap of breaking glass, or even a tap on a door 
(upper right). 



Circle 171 on Reader Service card. 



Circle 252 on Reader Service card. 
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A word for this Punch/Reader Combo is 



Speed! Model 510 punches paper tape at 110cps, 
reads at 150cps. This rugged machine is computer 
compatible offering RS232C, current loop, parallel 
inputs. The ASCII-to-Baudot code conversion per- 
mits direct keyboard entry for Telex/TWX transmis- 
sion. Plus: 256 character storage, 75-9600 baud 
rate, 5-8 level tape, stock. ADDMASTER CORP. 416 
Junipero Serra Dr., San Gabriel, CA 91776 * 213/ 
285-1121. 



MICRO-USERS: 

PUBLICATION EXPLOSION 
BUGGING YOU? 

Now, up-to-date abstracts of fea- 
tures, hardware/software, book 
reviews, programs, etc. from pop- 
ular micro publications. 
Search and select YOUR topics of 
interest. Subscribe to: 

Peek 

Journal of Micro Abstracts 

$30.00/ 12 months 

Send check/MO, name & address to: 



Peek 



M. Skovronek, Ed. 

88 Moraine Road 

Morris Plains, N.J. 07950 

Systems, business, utility, education, home. 

technical, and occasionally, games 
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Circle 279 on Reader Service card.. 



fullFORTH+ 

for 
APPLE/PET 



Full implementation of FIG FORTH 

PLUS 

6502 CONDITIONAL ASSEMBLER 

INTEGER AND FLOATING POINT ARITHMETIC 

STRING MANIPULATION WORDS 

IF DO (A form of CASE statement) 

CURSOR CONTROL SCREEN EDITOR 

SINGLE AND MULTI DIMENSIONAL ARRAYS 

DISK VIRTUAL MEMORY 

ADDITIONAL UTILITIES INCLUDING: 

SCREEN TO SCREEN COPY 

CORE DUMP 

PRINTER CONTROL WORDS 
FORTH WORD DECOMPILER 
TARGET COMPILER NOW AVAILABLE 
COMPLETE DOCUMENTATION INCLUDES 

INSTALLATION GUIDE (8 PAGES) 

GETTING STARTED (TUTORIAL) 
(28 PAGES) 

USERS GUIDE (86 PAGES) 

Purchasers receive 1 year subscription to the fullFORTH* 

Newsletter (Published bi monthly) 
Price $100.00— foreign $110.00 (Add $2.50 ship- 
ping) (PA residents add 6% sales tax) 

IDPC CO. — Box 11594, Phila., Pa. 19116 
or call — (215) 676-3235 



SYSTEM/Z'S BASIC/Z 

A New COMPILED Basic for CP/M or MDOS 

• No Royalties - No Run-time Charges 

• Generates machine code (8080 /Z80) 

• sort verb - 2000 elements in 2 seconds 

• Alpha-numeric Labels 

• Chain with common 

• BCD Floating Point Math to 18 Digits 

• Editor Tests Syntax As you Type 

• Recursive, Multi-line, user Functions 

• Dynamically Dimension Arrays 

• selectively Erase Arrays 

• Trace and Single-step debugging 

• Multi-tiered Error Trapping 

• Cursor Addressing, Reverse and Blinking 
Video 

want to see how it works? 

Get DAMAN s Mail-list program for $30 BASIC /Z run-time 
packages are included 

Just want further info? 

Call or write for free BASIC /Z brochure and mini-manual 

BASIC /Z lists for S345. Put from DAMAN it S 

S312 Post Paid to North America 

VISA and Master Card Accepted, COD available or $298 with 

cash discount (cash, check, money order) 

Add $7 for airmail shipment outside N America 
Specify 8 ",'Microp/ vector Graphic Apple. Osborne, 
NEC. N Star 
Full BASIC /Z Documentation $35 (Credited to full order) 




Suite 14-02 
3322 Mem 
Parkway. S W 



(205) 883-81 15 

Huntsville. 

Alabama 35801 
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CdmpuCduer 




o& 



COVER YOUR INVESTMENT 



•Cloth Backed Vinyl 
• Custom Fitted 



• Ann Static 

• Two Colors 



OVER 300 DESIGNS 

FROM ADES TO XYMEC 

1-800-874-6391 

ORDER LINE 



Dealer Inquiries Invited 



CompuCover 

P.O. Box 324 Dept A 

Mary Esther, FL 32569 




Customer 

Service 

(904) 243 5793 



CALL TOLL FREE 



Circle 275 on Reader Service card. 



Circle 120 on Reader Service card. 




Microcomputing does not keep sub- 
scription records on the premises, 
therefore calling us only adds time 
and doesn't solve the problem. 

Please send a description of the 
problem and your most recent ad- 
dress label to: 

Microcomputing 

Subscription Dept. 

PO Box 981 
Farmingdale, NY 11737 



UNIPROM 



a 



THE VERSATILE EPROM HANDLER 

• Reads programs 2704, 2708, 27S8, 2508, 2516,2716 (1 supply) 
2532, 2732, INTEL'S 2732A and the 8755A (INTEL/NEC). 

i • Reads/erases /prog rams Intel 2816 and Hetachi48016 EEPROM'S 

• No personality modules required. 

• All signals are S-100 compatible (can adapt to most other buses) 

• Port mapping occupies NO memory space. 

• An on-board wait -state generator allows use with bus clock 
rates exceeding 6mhz. 

• All software is 8080/8085/Z80 compatible. 

• Software user friendly" 

•All software is fully CP/M & COOS compatible. 

Board! A&T ) with extensive documentation — $199.00 
Disk software (8" or NORTHST A R 5.25") — $38.00 
EPROM-based software with source listing — $55.00 

< IM>s is a neutered trademark of IIIMMKMD 

H> Mm mnitrred trademark ol IW.1TAI. RESEARCH. IN< 

NORTHST AB i> a rendered trademark ol NORTHSTAR < OMI'V TER. INC 

CER TEK 

JXiXJaJXTLrUXTL. 

|6020Doniphon-[9l5l 581-6697-EI Poso.TX 79932 
ELECTRONICS MANUFACTURING SINCE 1975 



W*6* 






Well 
meet or 
beat 

> any price 
trom an 
authorized 
dealer' i, 
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' Our prices 
are so low we 
are n t allowed 

-, to P" n « f 
them' 



Most items in stock for immediate shipment. 

Call or write tor Free 40 page catalog. 

15 Marshall Hill Road 

West Milford Mall 

West Milford NJ 

07480-2198 

In New Jersey call 

201-728-8080 

CALL TOLL FREE: 800-526-5313 



Computer 
Discount 

of America 
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Circle 226 on Reader Service card. 



•StSBSSr 



DISK SPECIAL 

MEMOREX3401 5%" 
SINGLE SIDED,SINGLE DENSITY 

1 Bo 10 Boxes 

$22. 95 $20. 95 



We have a complete inventory including 
soft sectored, hard sectored and special 
formats. Even if your part number is not 
listed, WE STOCK IT IF THEY MAKE IT. 

Call for quantity pricing 
-MAXELL- 



MD1"| 5 V SINGLE SIDED 
MH1 J SINGLE OR DBL DENSITY 



MD2 
MH2 



] 



5'4 DOUBLE SIDED 
SINGLE OR DBL DENSITY 



$32.95 



$48.95 



MD1 DD 5 % SS QUAD DENSITY $44.95 
MD2 DD-5Y4"DS. QUAD DENSITY $54.95 



FD1 
FH1 



] 



8"SINGLE SIDED 
SINGLE OR DBL DENSITY 



$43.95 



FD2 ; 8"DOUBLE SIDED 

FH2 J SINGLE OR DBL. DENSITY $56 95 



3481 
3483 
3485 



] 



-MEMOREX- 

5 VSINGLE SIDED 
SINGLE OR DBL DENSITY 
w HUBRING 



$28.95 



3491 "1 5%"DOUBLE SIDED 
3493 I SINGLE OR DBL. DENSITY $36.95 
J w HUBRING 

3504" 5%"SS, QUAD DENSITY $37.95 
3501 J 5'/4"DS, QUAD DENSITY $51.95 

3062 " 8"SINGLE SIDED $2 6 95 

3015 J SINGLE DENSITY 

3090 -8"SNG SIDE, DBL DENSITY $35.95 
3104 -8"DBL. SIDE, DBL. DENSITY $41.95 

-SCOTCH- 

r 5V4*SINGLE SIDED, 
/44 . SNG. DENS w HUBRING 

5V4"SINGLE SIDED, 

DENS w HUBRING 

I" 5%"DOUBLE SIDED, 
745 L DBL DENS w HUBRING 

740- 8"SNG. SIDE, SNG. DENSITY 

741- 8"SNG. SIDE, DBL. DENSITY $37.95 

743- 8"DBL. SIDE, DBL. DENSITY $47.95 

HEAD CLEANING KITS, 5%" OR 8 " $22 95 

Minimum shipping charge $3.00 Shipped UPS. All 
offers subject to withdrawi without notice, advertised 
prices reflect a 2% cash discount (orders prepaid prior 
to shipment) C.O.D.'s and credit card orders are 2% 
hiyhf-r 



™> [ OB, 



$28.95 

$33.95 

$40.95 
$29.95 




Mini ^ 
Micro 
Mart, Inc 



Box2992K Syracuse, N.Y. 

315-422 2056 

TWX 710 541 0431 

WRITE FOR FREE CATALOG 



13220 I 

_] 



Hallen in the March and May 1979 
issues of Microcomputing.) 

The heart of the program is a recy- 
cling buffer that is fed continuously 
from the signal being monitored. 
When the "event" is detected, the 
buffer contains data from the period 
just prior to it. In the version here, the 
data that preceded the event is saved 
and data showing the triggering event 



itself is loaded into part of the buffer. 
A simplified listing is shown in 
Listing 1. A realization of this in Z-80 
assembly language is given in Listing 
2. This listing also contains a display 
section, which uses two digital-to-ana- 
log converters to create a display on a 
standard oscilloscope. A total of 256 
repetitions of the sweep lasts about 3.5 
seconds— long enough to decide 
whether it is worth saving. 



; SET UP INITIAL PARAMETERS 



POP 

LD 
LD 
LD 



BC 

D,0BFH 

E,B 
HL,0FA00H 



jget wait count in B 

; threshold in C 

; count of post-trig pts 

jwait count 

; start of buffer 



SAVE DATA POINTS AND TEST FOR SPIKE 



L00P1: 



WAIT1 



WAIT2: 



IN 

LD 

LD 

DJNZ 

INC 

GP 

JP 

IN 

LD 

LD 

DJNZ 

INC 

GP 

JP 



A,(19H) 

(HL),A 

B,E 

WAIT1 

L 

A,C 

M,L00P1 

A,(19H) 

(HL),A 

B,E 

WAIT2 

L 

A f C 

M,L00P1 



get data point 

save it in buffer 

wait count 

wait loop 

buffer address, lower 8 bits 

compare pt with threshold 

loop if below threshold 

get next data pt 

save it 

wait count 

wait 

buffer address, lower 8 bits 

compare pt with threshold 

loop if below threshold 



SPIKE DETECTED - SAVE POST-SPIKE POINTS 



I 
L00P2: 



WAIT3: 



IN 

LD 

LD 

DJNZ 

ING 

DEC 

JR 



A,(19H) 

(HL),A 

B,E 

WAIT3 

L 

D 

NZ.L00P2 



get data point 

save in buffer 

wait count 

wait 

buffer address, lower 8 bits 

point counter 

get next data point 



DATA COLLECTION COMPLETED - DISPLAY RESULT 



LOOPD: 



LD 

LD 

OUT 

LD 

OUT 

ING 

ING 

LD 

GP 

JR 

DEC 

JR 



DE, 0080H 

A,E 

IB, A 

A,(HL) 

1A,A 

E 

L 

A,7FH 

A,E 

NZ, LOOPD 

D 

NZ, LOOPD 



;min X coord is -128 
; current value of X 
;to GRO X input 
;current data pt 
;to CR0 Y input 
;next X 
jnext Y 

jmax value of X is 127 
;is sweep complete? 
;loop if not done 
; count to 256 sweeps 
jloop if not done 



DISPLAY COMPLETED WHEN CONTENTS OF D = 

E,L 



LD 
RET 



jsave final buffer loc in DE 
;to return to calling program 



Listing 2. Implementation of the program for a Z-80 microcomputer. Analog data is read at port 19H. 
Digital-analog conversion at ports IB and 1A is used to display the trapped waveform on a standard 
cathode-ray oscilloscope. In the Basic calling program (Listing 3), a manual pushbutton input to port 
28 decimal is used to select waveforms to be saved or discarded. The range of the AID input is -2.5 
volts to 2.5 volts, with 0.02 volt resolution. Negative voltages are represented in 2s complement form: 
127 decimal (FFHj is -0.02 volts. Different conventions for AID conversion may require slight 
changes in the program and port assignments are likely to vary as well. 
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Calling from Basic 

The trap routine can also be called 
from Basic. In Listing 3, the param- 
eters are set in Basic and passed to 
the machine-language program 
through the stack. On return, the buf- 
fer pointer is saved and used to trans- 



fer the waveform to a disk file in the 
form of a 256-byte string. 

Input 28, a manually-controlled 
voltage, allows the viewer to decide 
whether to save the trapped wave- 
form. Once saved, it can be plotted for 
permanent record. ■ 



SEGMENT OF BASIC PROGRAM GALLING TRAP AS USR 

100 INPUT "SWEEP RATE, MSEC/CM =",W 

110 GOSUB 1000: REM CONVERTS W TO WAIT COUNT W9 

120 INPUT "THRESHOLD =",K 

130 V=K+256*W9 

140 D=USR(^FB00^,V) 

150 Z=INP(28) 

160 IF Z>128 THEN PRINT"N0T SAVED" :G0T0 1^0 

170 FOR 1=0 TO 255 

180 J=D+I:IF J>255 THEN J=J-256 

190 P=PEEK(^FA00^+J) 

200 S$(I,I)=GHR$(P) 

210 NEXT I 

220 PRINT\1,R\S$ 

230 PRINT "SAVED ON RECORD ";R 

240 R=R+1 

250 GOTO 140 

Listing 3. Example of a calling program for the trap routine. The call is at line 140. Various Basics 
have different rules for calling machine-language programs; this is Cromemco Basic. The call is to ad- 
dress FB00 hex, and the 16-bit number V is passed to the stack, where it is retrieved by POP BC 
(Listing 2). This actually contains two numbers, combined at line 130 and used by registers B and C 
separately. The relation between the desired sweep rate and the wait count is machine-dependent. 
This is calculated in Basic subroutine 1000 (not shown). The letter D is the contents of the DE register 
on return from the machine-language program. This points to the location on the ring buffer at which 
the event was detected and is used at line 180 to read the buffer contents to a file (line 220). The string 
S$ has a length of 256 characters (eight-bit numbers). This is the most compact way to store a 
waveform in a disk file. 
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Genuine 



maxell j 



PSSiCETTE 

GUARANTEED 100% bMHOM > \H i 



m 



THE GOLD STANDARD 



SS DD 

(JJOQ 00 (BOX OF I 

^ *£ W mpfft BO* 
NO MINIMUM QUAN 
ADD 2 00 SHIPPING 




DEALER 

INQUIRIES 
INVITED 

CAPTAINS 

SPECIALS 



WIN A 

PRINTER 

OKIDATA—82—A 
'120 CPS. 
'DOT MATRIX 
No Purchase 
Necessary Call 
HOTLINE To 
Enter. 



WESTWORLD 

Computer Supplies & 
Accessories 

4699 S W 45th Street 
Fort Lauderdale, r-l 33314 
305-587- 7 1 30 

HOT LINE 800-327-1013 

All WEST-WORLD Product* are Guar, to Pertorrn or Your Money Refunded 



DATA COMMUNICATIONS 

SPECIALISTS FOR 

IBM PC & SEATTLE 

COMPUTERS 

Teleprocessing software available for 
above computers to time-sharing host or 
between two users (send binary files, also). 
Version 2 software, $60; Version 3, IBM PC 
$95, SEATTLE $160. Write for details or 
$3.00 for manuals. 

SEATTLE 8086 computer and MS-DOS*, 

Pascal, BASIC, FORTRAN, COBOL, 

Perfect Writer, or Multi-Plan. 

SPECIAL PRICE for SEATTLE SYSTEM 2 + 

4-port serial board + cables + choice of 

Microsoft BASIC, Pascal, FORTRAN, or 

COBOL. 

SEATTLE 8086 GAZELLE Computer 

system. 

Write for literature and prices on above 

systems, or call for quote. 

mt-^-^r-^ci^ COMPUTER fir STATISTICAL 
mLJ=3L-,Z3m COMSULTIMQ SERVICES 

P.O. BOX 5351 
TERRE HAUTE. IN 47805 
(812)466-4111 
•Trademark of Microsoft, Inc. 
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CHIPS* 

* DALE □ 

THE INFLATION FIGHTERS! 

♦♦♦SPECIAL*** 
41 16 250 ns 8/$9.50 100+ $1.05 ea. 
41 16 200 ns 8/$ 10.00 100+$1.18ea. 
4116 150ns8/$14.50 100+ $1.50 ea. 
4116 120 ns8/$16.50 100+$1.80ca. 

2U4L300ns8/$11.25 

21 14L 200 ns 8/$ 12.25 

4164 200 ns $5.50 ea 100 + CALL 

4164 150 ns $6.45 ea 100 + CALL 

6116 150 ns $5.75 ea lOO + CALL 

61 16 200 ns $4.50 ea lOO + CALL 

1791 Disk Controller $20.00 

Z80ACPCJ $3.00 

Z80ACTC $5.00 

Z80A PIO $5.00 

8251A$4.00ea 

2716-1 (5V) 350 ns8/$5.00ea $6.75 ea 

2716 (5V) 450 ea 8/$3.25 ea $3.90 ea 

2732 8/$4.50 $4.75 ea lOO + CALL 

2532 8/$4.75 $6.00 ea 100 + CALL 

2764 5V 300 ns 28 pin $ 1 5.00 ea 

27645V 24 pin $CALL 

2564 $CALL 

68000 CPU $CALL 

COMPUTERS 

Altos Computers CALL CALL 

Eagle II $2995.00 CALL 

Eagle III $3995.00 CALL 

Sage II (16 bit) CALL CALL 

IBM P.C. complete sys. 

(with or w/out hard disk) CALL CALL 

IBM PERIPHERALS 

Baby Blue board CALL CALL 

Quadram board CALL CALL 

Davong hard-disk CALL CALL 

Davong board CALL CALL 

Amdek Monitors CALL CALL 

Princeton Monitors CALL CALL 

NEC 3550 Printer 22.97 CALL 

Call for other IBM Peripherals 

NEC Printer P.C. 8023 $695.00 $465.00 

Other NEC Printers — CALL 

Okidata Printers 

82A $748.00 $397.00 

83A $995.00 $645.00 

84A $ 1 395.00 CALL 

PACEMARK 2350 $2800.00 $2200.00 

Smith-Corona Printers TP-1. $895.00 CALL 
Diablo Printers 630 (R 1 02)... $27 1 0.00 $ 1 989.00 
ProWriters Starwriter 

Printmaster — CALL 

C. Itoh Printers — CALL 

SOFTWARE CP/M, 
IBM, Apple, TRS-80, Atari 

Package 1 includes Wordstar, Mail Merge, 

Spellstar (CP/M) (IBM) $375.00 

Package 2 includes Data Star, Calcstar, 

Supersort (CP/M) (IBM) $375.00 

dBase ll(CP/M)(IBM) $425.00 

FMS 80 (CP/M) $597.00 

CALL for other mfg. comp., prnts, modems, 
terminals, chips, & software 

Allow up to 3 wks. for personal checks to clear. 
Please include phone number. Price subject to 
change without notice. Shipping & Handling for 
Chips $3.50. FOB Bellevue, WA for all else. Wash, 
residents add 6.5% Sales Tax. 



H 



CHIPS & DALE 

10655 N.E. 4th St., Suite 400 

Bellevue, WA 98004 

1- 206-451-9770 
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IBM's MVP 
(Most Valuable Program) 

If you find life intolerable with a line-oriented editor, this full- 
screen editor will fill your needs— until a faster, more complete 

product appears on the market. 



by D.E. Cortesi 



The most important piece of soft- 
ware in any computer system, for 
me, is its editor. 

The editor is used for just about ev- 
erything: source programs, memos, 
business letters, batch command files, 
articles, data files . . . Everytliing that 
goes onto a disk gets there tlirough the 
editor program, or descends from 
something that did. 

When I was loaned an IBM Person- 
al computer, I found that it lacked an 
editor. It has Edlin, but I don't find 
that program to be an acceptable tool. 
I've been using full-screen editors 
for some years now, so I find it dif- 
ficult to go back to a line-oriented 
editor— especially one as rudimen- 
tary as Edlin. 

So there the machine sat, waiting 
for me to give it something to do. But 
what I needed was some kind of 
stop-gap— an editor I could tolerate 
until a professional product becomes 
available. 

My solution was to write a stopgap 
editor in Basic. 

The resulting program is interest- 
ing in several ways. It's an example 
of how much you can accomplish in 
IBM's Basic, and of how you can use 
the Basic language in a structured 
style of programming. And it's a scale 
model of a real full-screen editor, 
so it can serve as a test bed for 
ideas you migJit have on how an edi- 
tor should work. 

Program Objectives 

The Stopgap Editor was an unusual 
programming project. It was the first 
time I'd written a program with the 
intention of using it heavily for a 
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short time and then throwing it away. 

The first requirement was that it 
had to go together quickly; that dic- 
tated a clean, simple design using 
straightforward techniques. The sec- 
ond requirement was that it have 
adequate function from the outset, 
because I was determined that there 
would be no second version of the 
program. 

The program's speed of response 
would not be important, although it 
did have to accept input at my nor- 
mal typing rate. It wouldn't need to 



I needed an editor 

I could tolerate until 

a professional product 

becomes available. 



handle large files; by the time I need- 
ed to edit large files, there would be a 
good editor on the market. 

With these factors in mind, I 
sketched the parameters of the pro- 
gram. It would keep a file of a couple 
of hundred lines in storage as an ar- 
ray of strings. Lines would be no 
longer than the screen was wide. In 
fact, for simplicity of coding, no line 
would be shorter than the screen 
width, either. 

It would present the file on the 



D.E. Cortesi, 2340 Tasso Street, Palo Alto, CA 
94301, writes a regular column in Dr. Dobb's 
Journal. 



screen 24 lines at a time. The user 
would be able to move the cursor to 
insert, delete or type over characters. 
The special keypad functions of the 
PC keyboard would be supported to 
move the cursor over the screen and 
the screen over the file. There would 
be control-key signals to delete and 
insert lines and to move to the head 
and foot of the file. 

The only disk I/O that would be re- 
quired would be the ability to save 
the working file on disk and to load 
another file from disk. Since there 
would never be a great amount of 
data at risk, error-checking and re- 
porting would be minimal. 

These were the objectives; let's 
look at the program that resulted. 

Using Stopgap 

The Stopgap Editor is loaded and 
executed like any other program in 
Basic. Shortly after starting, it pre- 
sents you with a clear screen. 

The screen now becomes the elec- 
tronic equivalent of a roll of paper. 
Each screen line corresponds to a line 
of characters in a disk file. Move the 
cursor around it with the up-, down-, 
left- and right-arrow keys and type 
anywhere you like. 

The enter key moves the cursor to 
the left margin and down one line- 
without putting any data in the file. 
The tab key moves the cursor to the 
next tab stop to the right; it doesn't 
put any data in the file either. 

The end key moves the cursor to 
the right side of the screen. The home 
key does one of three things, depend- 
ing on where the cursor is when you 
press it. If the cursor is away from the 




Your Own University Library Online At Home! 

If you're free between the hours of six and midnight 
make a date with one of the world's fastest most 
powerful online, information services — at a fraction of 
what it would cost during the business day. All you 
pay is a $50 registration fee to receive your classified 
user's password. Then, any evening, you can summon 
up a wealth of information for as little as $6 per hour. 

Technical and scientific abstracts. Medical journals. 
Government studies. Business indexes. Major 
newspapers. BRS/AFTER DARK gives you access to the 
same comprehensive data files used by BRS Search 
Service subscribers, which include major corporations 
and reference libraries throughout the world. All 
instantly accessible with simple, interactive language. 

Of course, BRS/AFTER DARK also gives you valuable 
peripheral services like a home-computer Newsletter 
and nationwide communication via electronic mail. 
Plus, shop-at-home services and instant software 
delivery programmed for the very near future. 

Don't let another evening go by without BRS/AFTER 
DARK. All you need is your phone and any dial-up 
system or terminal. For more information about 
BRS/AFTER DARK, just fill out the coupon. 




^^IIUIK 



AFTER DARK 



Sign me up as a BRS/AFTER DARK subscriber for a one- 
time subscription fee of $50. (Basic user's rate as low as 
$6 hour.) 

□ Charge to MASTER CARD/VISA (circle one) 
Acct. No. __ Expires 



□ Send more information 



Signature. 
NAME 



ADDRESS. 



CffY- 



.STA7E. 



.ZIP. 



Mail to: BRS • 1200 RT. 7 • LATHAM, NY 12110 • (518) 783-1161 
Ml 1/83 



left margin, the home key moves it 
back to the left margin. If the cursor 
is at the left margin but not on the top 
line, then the home key moves it to 
the top line. If the cursor is in the top 
left corner, the home key moves it to 
the bottom left corner. Witli just a 
few presses of the home and end 
keys, you can move to any corner of 
the screen. (I took tliis idea from the 
Magic Wand editor for CP/M.) 

Type some characters on the 
screen. Move the cursor into the mid- 
dle of a word and press the insert key. 
The cursor becomes double, framing 
the current character. (On the top 
line of the screen, the upper half of 
the cursor is invisible.) 

Now, each character you type will 
be inserted ahead of the current char- 
acter. If the line is full, one character 
will be lost from the right end for 
each one inserted. Pressing any key 
except a printable character will end 
insert mode. 

You'll find that the backspace key 
erases the current character and 
moves the cursor to the left. Press the 
delete key and the current character 
disappears while the rest of the line 
shifts left to fill in and the cursor 
stays in place. 

If you keep inserting or deleting for 
about 50 characters, the screen seems 
to go dead. After a pause of about ten 
seconds, though, the system comes to 
life again. This is a peculiarity of all 
Microsoft Basic interpreters. 

The program has been doing sever- 
al operations on character strings for 
every inserted or deleted character, 
and the Basic interpreter has filled up 
its working storage with garbage 
character strings. It stops to tidy up— 
and when Basic stops, everything 
stops. When spring cleaning is over, 
work resumes. 

Paging Through the File 

On every line of your file, type a 
few characters and hit the enter key. 
When you reach the bottom of the 
screen, keep going. The topmost lines 
scroll out of sight. 

Keep on typing for a while, then 
press the "PgUp" key on the keypad. 
The editor moves back 23 lines, or to 
the top of the file. Note that the cur- 
sor stays where it was on the screen. 
Press the "PgDn" key; the editor 
moves forward 23 lines, or to the bot- 
tom of the file if that comes first. 

Now try pressing "Ctrl" and "A" 
together. That makes the editor move 
the screen back to the top line of the 
file. Pressing "Ctrl" and "Z" causes it 
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to move to the last line used. This is 
how you move about in a larger file. 
Use control-A to get to the top of the 
file and then use the page-down key, 
or use control-Z to move to the end 
and then page up. 

Go to the end of the file with con- 
trol-Z, then move the cursor to the 
top of the screen with the home key. 
Now press the up-arrow key. The 
editor slides the screen up the file 23 
lines and moves the cursor down 23 
lines, so that it is still on the line you 
were looking at. 

Line Insertion and Deletion 

Hitting control-D causes the editor 
to delete the entire line on which the 
cursor rests. It redraws the whole 
screen afterward, so deletion is a fair- 
ly slow process. 

Inserting lines is a bit faster. When 
you press control-O, the editor splits 
the file just above the line the cursor 
is on. The lower part of the file is set 
aside. The line above the cursor be- 
comes, temporarily, the bottom of 
the file; the screen is blank beyond it. 
Each blank line that you type on be- 
comes part of the file at that point. 

When the file is open, you can use 
all the other controls for insertion. 
You can page back into the upper 
part of the file to look at it; you can 
delete lines or insert characters. Con- 
trol-Z will take you not to the real end 
of the file but to the line that was in- 
serted last. 

Once you have inserted as many 
lines as you want, press control-C. 
The editor splices the file back into a 
single piece, with the inserted lines 
embedded where you typed them. 
(This method of insertion is also cop- 
ied from the Magic Wand editor.) 

Commands 

The Stopgap Editor supports just 



four commands. Press the "Esc" key. 
The editor clears the screen and dis- 
plays a menu of the commands. 
Pressing the enter key will return you 
to the file display. 

The save command asks for a file- 
spec and copies the entire file to disk 
under that name. (If you give it a file- 
spec of "LPT1:", it will copy the file 
to the printer!) The editor deletes 
trailing blanks from each line it 
saves and discards empty lines at the 
end of the file. 

The load command asks for a file- 
spec and loads the lines of that file in- 
to storage for editing. It truncates 
long lines to the width of the screen 
(but it doesn't tell you it has done so). 
The clear command wipes out every- 
thing, giving you a blank scroll to 
work on. The quit command returns 
you to the system. If you have added 
or changed anything in the file, these 
commands ask for confirmation be- 
fore they act. 

The Stopgap Editor's disk opera- 
tions are painfully slow. It takes a 
couple of minutes to load or save a 
file of a hundred lines. If there is any 
sort of file error— if the disk fills up 
during a save, for example— you'll 
get an error message from Basic. 

Your work hasn't been lost, 
though. Kill another file to get some 
space, then enter the command 
GOTO 1630. You should be back in 
the editor with your data intact. But 
remember, this editor is only a stop- 
gap. Save your work often. 

Reading the Program 

If you're familiar with Basic, you 
should find the Stopgap program fair- 
ly readable. It is highly-structured, 
consisting mostly of small subrou- 
tines, each with a single purpose. 
However, the logic will not be clear 
until you understand the method of 



Program Listing. Stopgap editor for IBM microcomputer. 

100 '************** THE STOPGAP EDITOR IN IBM BASIC ****************** 

110 ' ***** by D.E. Cortesi 

120 DEFINT A-Z I MAXL - 300 : MAXW - 79 i ' MAXW-40 FOR COLOR TV 

130 GOTO 1490 

140 ' isi right-arrow keyi move cursor right 

150 IF SCOL-MAXW THEN RETURN 

160 SC0L-SC0L+1 i INSCHAR-FALSE : LOCATE SROW, SCOL, 1 , CSL : RETURN 

170 ' its left-arrow keyi move cursor left 

180 IF SCOL-1 THEN RETURN 

190 SC0L-SC0L-1 I INSCHAR-FALSE I LOCATE SROW, SCOL, 1 , CSL : RETURN 

200 iii tab keyi jump right from one to sight columns 

210 S-(<SC0L+8> AND <-8>>+l i IF SOMAXW THEN SCOL-S 

220 INSCHAR-FALSE I LOCATE SROW, SCOL, 1 , CSL i RETURN 

230 ■ iii snd ksyi go to right and of the current line 

240 SCOL-MAXW I INSCHAR-FALSE I LOCATE SROW, SCOL, 1 , CSL i RETURN 

250 ' iii printable character, action depends on INSCHAR 

260 IF NOT LMOD THEN L»-LT»(LCUR) i LMOD-TRUE 

270 IF NOT INSCHAR THEN MID* <L», SCOL, 1 ) -CIN* : GOTO 300 

280 CIN*-CIN*+MID* <L», SCOL, MAXW-SCOL) 

290 L*-LEFT* < L* , SCOL- 1 ) +C I N» 

300 PRINT CIN«| i IF SC0L<MAXW THEN SC0L-SC0L+1 
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MICROCOCCUS«MICROLITER 
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micrococcus, mi kro kok' us, n. a microscopic organism 
of a round form. 

Microcomputing, mf kro kom put ing, n. (Gr. mikros, 
small, and L. computo, to calculate.) The multi-system 
monthly journal for computer enthusiasts, containing 
all the information needed to turn your microcomputer 
into a powerful machine. Includes dozens of new pro- 
grams, articles on innovative computer applications, 
buyers guides, new programming techniques, accurate 
reviews of hardware and software, complete coverage of 
new products, tips on your system's hidden capabilities, 
hardware modifications, tutorials, utilities, book 
reviews, industry news. Plus features on computers in 
business, science, education and games. Written in 
understandable language by experts in the field of com- 
puting. Special emphasis is placed on the Apple* Atari, 
Commodore, Heath and IBM systems, but not to the ex- 
clusion of other systems. 

(Ed. note — A one year subscription to MICROCOM- 
PUTING is only $24.97. Call 

1-800-258-5473 

Or send in the coupon below (or the attached card.) 
microcopy, mi' kro kop i, n. A photographic copy of 
printed material or photographs. . . 

MICROCOMPUTING 8 

The First Word in Computer Publishing. 

* Apple® is a registered trademark of Apple Computer, Inc. 
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What if .. 



Most people do run out of memory 
with only 18K VisiCalc* workspace. 
But you can expand your Apple II* 
to 177K VisiCalc memory! You 
can also get 80-column display, 
lower case letters, and hard disk 








HHHHH 



I run out of memory? 



support — all without buying 
a bigger computer. 

The Saturn expansion system for 
VisiCalc consists of a preboot dis- 
kette, one or more plug-in RAM 
boards, and an optional 80-column 
display board. You can put the 
Saturn boards in any slot. And with 
all that memory, our software lets 
you save files on more than one 
diskette. 

Each Saturn RAM board includes 
additional software for other pro- 
gramming applications. So your 
BASIC, PASCAL, and CP/M pro- 
grams get an extra bonus. 



Ask your computer dealer for 
more details about the Saturn 
memory expansion systems. See 
how much bigger and better your 
models can become! 

'VisiCalc is a registered trademark of VisiCorp. Apple II is a 
registered trademark of Apple Computers, Inc. 
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310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 

500 

510 

520 

530 

540 

550 

560 

570 

580 

590 

600 

610 

620 

630 

640 

650 

660 

670 

680 

690 

700 

710 

720 

730 

740 

750 

760 

770 

780 

790 

800 

810 

820 

830 

840 

850 

860 

870 

880 

890 

900 

910 

920 

930 

940 

950 

960 

970 

980 

990 

1000 

1010 

1020 

1030 

1040 

1050 

1060 

1070 

1080 

1090 

1100 

1110 

1120 

1130 

1140 

1150 

1160 

1170 

1180 

1190 

1200 

1210 

1220 

1230 

1240 

1250 

1260 

1270 

1280 

1290 

1300 



move left 



2 
S-0 
GOSUB 



lines, hold cursor still 



560 



T=LB(T) 



B-LB(B) : S-S+l : WEND 



hold cursor still 



LOCATE SROW, SCOL, 1 : RETURN 

' III backspace: blank current character, 

IF NOT LMOD THEN L*=LT*(LCUR) : LM0D=TRUE 

MID* <L*, SCOL, 1)-" " : PRINT " "; 

IF SC0L>1 THEN SC0L-SC0L-1 

INSCHAR-FALSE : LOCATE SROW, SCOL, 1 , CSL : RETURN 

1 III del key: kill current char, pull rest left 

IF NOT LMOD THEN L*=LT*(LCUR) : LMOD-TRUE 

CIN»«RIGHT*(L*,MAXW-SCOL)+" " : PRINT CIN*; 

L»=LEFT« (L*, SCOL-1 ) +CIN* 

INSCHAR=FALSE : LOCATE SROW, SCOL, 1 , CSL : RETURN 

' ::: if current line has changed, update the file 

INSCHAR-FALSE : LOCATE , , 1 , CSL : IF NOT LMOD THEN RETURN 

FMOD-LMOD : LT«(LCUR)=L* : LMOD=FALSE : RETURN 

' III return the index of the next free line in L 

IF LFREE-0 THEN L-FALSE : RETURN : ' NO FREE LINES LEFT 

L-LFREE : LFREE-LF(L) : LF(L)»0 : LT«(L)=LMT» : RETURN 

1 ::: free the line whose index is in L 

LF<L)-LFREE : LFREE-L : LT*(L)="" : RETURN 

' ::: forward one line in the file image 

GOSUB 430 : L-LF(LCUR) :' L-0 IF LCUR IS BOTTOM LINE 

IF L=0 THEN GOSUB 460 : IF L THEN LF(LCUR)-L : LB(L)=LCUR 

IF L THEN LCUR-L :' FALSE IF BOTTOM AND NO FREE LINES 

RETURN 

' ::: backward one line in the file image 

GOSUB 430 : L-LB(LCUR) 

IF L THEN LCUR-L :' FALSE IF TOP LINE 

RETURN 

' ::: enter key: cursor to left margin, then down 

SC0L=1 

' ::: down-arrow: cursor down (data up, on line 24) 

Q-LCUR : GOSUB 510 : IF Q-LCUR THEN RETURN 

SR0W-SR0W+1 : IF SR0W<25 THEN LOCATE SROW, SCOL, 1 : RETURN 

SR0W=24 : PRINT : ' FORCE BLANK LINE, RETURN CURSOR 

PRINT LT*(LCUR); : LOCATE SROW, SCOL, 1 : RETURN 

1 ::: up-arrow: cursor up (data down 23 lines, on line 1) 

IF SROW-1 THEN 710 

Q-LCUR : GOSUB 560 : IF Q=LCUR THEN RETURN 

SR0W-SR0W-1 : LOCATE SROW, SCOL, 1 : RETURN 

::: up-arrow on line 1: slide current line down 23 
GOSUB 960 : S-0 

WHILE (S<22) AND LB(T) : T-LB(T) : B=LB(B) : S-S+l : WEND 
SROW-SROW+S : GOTO 1020 
1 : : : PgUp key: back up 
GOSUB 430 : GOSUB 960 : 
WHILE (S<23) AND LB(T> 
GOTO 1020 

' ::: PgDn key: ahead 23 lines, 
GOSUB 430 : GOSUB 960 I S-0 
WHILE (S<23) AND LF(B) : GOSUB 510 
GOTO 1020 

' ::: Home key: go to left, then to top, then to bottom 
IF SCOLM THEN SCOL-1 : INSCHAR-FALSE : LOCATE SROW, SCOL, 1 , CSL 
GOSUB 430 : GOSUB 960 : S-SROW 

IF SROW-1 THEN WHILE LCUROB : GOSUB 510 : S-S+l I 
IF SR0W>1 THEN WHILE LCUROT : GOSUB 560 : S-S-l : 
SROW-S : LOCATE SROW, SCOL, 1 t RETURN 
' ::: control-a: go to top of the file 
GOSUB 430 : GOSUB 2240 : LCUR-A 
SROW-1 : SCOL-1 : GOSUB 960 : GOTO 1020 
' ::: control-z: go to the end of the file 
GOSUB 430 : GOSUB 2240 : LCUR-Z : T-Z : B-Z : S-l 
WHILE LB(T) AND S<24 s T-LB(T) : S-S+l s WEND 
SROW-S : SC0L=1 : GOTO 1020 

1 ill find the lines now at the top(T) and bottom <B) of the screen 
S-SROW : T-LCUR 

WHILE (S>1) AND LB(T) : S-S-l : 
S=SR0W : B-LCUR 
WHILE (S<24) AND LF(B) : S-S+l 

RETURN 

' ::: redraw the screen using 

CLS : L-T 

WHILE LOB : PRINT LT*(L> : L»LF(L) : WEND 

PRINT LT*(B> ; 

LOCATE SROW, SCOL, 1 : RETURN 

' ::: Ins key: toggle insert-character mode 

INSCHAR-NOT INSCHAR 

IF INSCHAR THEN LOCATE ,,1,CSL,1 ELSE LOCATE , , 1 , CSL 

RETURN 

' ::: control-o: split the file for bulk insertion 

IF INSLINE OR LF(LCUR)-0 OR LFREE-0 THEN RETURN 

GOSUB 430 : LINS-LCUR : LCUR-LB (LCUR) 

IF LCUR THEN LF(LCUR)=0 : GOSUB 510 

IF LCUR-0 THEN GOSUB 460 : LB(L)-0 : LCUR-L 

INSLINE-TRUE : GOSUB 960 : GOTO 1020 

' ::: control-c: splice the file after bulk insert 

IF NOT INSLINE THEN RETURN 

GOSUB 430 : WHILE LF(LCUR) : LCUR-LF (LCUR) : WEND 

LF(LCUR)«LINS : LB (LINS) -LCUR 

IF LT«(LCURX>LMT* THEN 1240 

L-LCUR : LCUR-LF (LCUR) : LB (LCUR) -LB (L) 

IF LB(L) THEN LF (LB (L) ) -LCUR 

GOSUB 490 

INSLINE-FALSE : 60SUB 960 : GOTO 1020 

' ::: control-d: delete the current line 

IF LF (LCUR) +LB (LCUR) -0 THEN RETURN : 'CAN'T DELETE ONLY LINE 

IF LB (LCUR) THEN LF (LB (LCUR) ) -LF (LCUR) 

IF LF(LCUR) THEN LB (LF (LCUR) ) -LB (LCUR) 

L-LCUR : IF LF(L)>0 THEN LCUR-LF(L) 

IF LF(L)«0 THEN LCUR-LB(L) : IF SR0W>0 THEN SR0W-SR0W-1 



T=LF(T) 



B«LF(B) : S-S+l : WEND 



: RETURN 



WEND 
WEND 



T-LB(T) 



WEND 



B=LF(B) : WEND 



lines from T to B 




data storage. 

The lines to be edited are stored 
in an array of strings called LT$ 
(for "line text"). The size of the 
array is established by the value 
of MAXL. Initially, the array con- 
tains MAXL number of empty strings. 
The maximum size of any element of 
LT$ is set by the value of MAXW. 
That must be a number that is less 
than the width of the screen— 80 for 
the monochrome display, 40 for a col- 
or monitor. 

Whenever a string (a line) is up- 
dated in any way, it is forced to be 
MAXW bytes long. It will stay that 
way unless it is deleted, in which case 
it is made empty again. 

Initially, lines are put into the LT$ 
array in their natural order, so that 
the first line of the file is in LT$(1), 
the second in LT$(2) and so on. How- 
ever, lines may be inserted and delet- 
ed. It would take an intolerably long 
time for the program to shift lines up 
or down in LT$ to account for inser- 
tions and deletions. 

Once a line lias been put in an ele- 
ment of LT$, it stays in that element 
regardless of what happens to other 
lines. Eventually, the order of lines in 
LT$ will not be the same as the logi- 
cal order of lines in the file. 

The true order of the file is retained 
in a double chain of indexes to LT$, 
which is kept in the integer arrays LF 
and LB. For any line LT$(J), the line 
that follows it in the file is the line in 
LT$(LF(J)), and the line that precedes 
it is the line in LT$(LB(J)). I think of 
those expressions as saying "LT$(the 
line following (J))" and "LT$(the line 
before (J))." 

The LF and LB arrays are used 
throughout the program to trace 
backward and forward through the 
file in its logical order. When LF(J) = 
0, line J is the bottom line of the file. 
When LB(J) = 0, line J is the top line of 
the file. 

The current line— the one the cur- 
sor is resting on— is the line in 
LT$(LCUR). If the user has made no 
change in that line, the variable 
LMOD contains the value False (0). 

As soon as the user tries to change 
the current line, it is copied to the 
string variable L$ and LMOD is set to 
True (non-zero) to show that the line 
has been modified. All changes take 
place in L$— it's generally quicker to 
do string operations on a scalar vari- 
able than to do them on one element 
of an array. 

As soon as the user indicates a de- 
sire to move to another line, the pro- 
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1310 

1320 

1330 

1340 

1350 

1360 

1370 

1380 

1390 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

1550 

1560 

1570 

1580 

1590 

1600 

1610 

1620 

1630 

1640 

1650 

1660 

1670 

1680 

1690 

1700 

1710 

1720 

1730 

1740 

1750 

1760 

1770 

1780 

1790 

1 800 

1810 

1820 

1830 

1840 

1850 

1860 

1870 

1880 

1890 

1900 

1910 

1920 

1930 

1940 

1950 

1960 

1970 

1 980 

1990 

2000 

2010 

2020 

2030 

2040 

2050 

2060 

2070 

2080 

2090 

2100 

2110 

2120 

2130 

2140 

2150 

2160 

2170 

2180 

2190 

2200 

2210 

2220 

2230 

2240 

2250 

2260 

2270 

2280 



QOSUB 490 : GOSUB 960 : GOTO 1020 

' ************ THE MAIN LOOP ****************************** 

CIN*=INKEY* : ON 1+LEN (CIN*) GOTO 1330,1390,1350 

'handle a special key (numeric pad, Ins, Del) 

S»ASC (RIGHT* (CIN*, 1) > : IF S<71 OR S>83 THEN 1330 

ON S-70 GOSUB 830,670,750,1330,180,1330,150,1330,240,620,790,1070,380 

GOTO 1330 

'handle regular control or character key 



S=ASC(CIN*) 
IF S»>8 AND 
S=l THEN 
S-3 THEN 
S=4 THEN 
S-15 THEN 



: IF S>31 THEN GOSUB 260 : GOTO 1330 

S<-13 THEN ON S-7 GOSUB 330,210,620,830,1330,600 



GOTO 1330 



IF 
IF 
IF 
IF 
IF 
IF 



GOSUB 890 : 
GOSUB 1170 s 
GOSUB 1260 : 
GOSUB 1110 



S=26 
S=27 



THEN 
THEN 



GOSUB 
GOSUB 



920 i 
1630 



GOTO 1330 
GOTO 1330 
GOTO 1330 

: GOTO 1330 
GOTO 1330 

: GOTO 1330 



data array 



GOTO 1330 

• ************ INITIALIZATION ***************************** 

GOSUB 1520 : FSPEC*= ■ CLEAR ALL DATA AND SET UP 

CLS : LOCATE SR0W,SC0L,1 : GOTO 1330 

' hi clear all variables, set up a null 

DIM LF(MAXL) ,LB(MAXL) ,LT*(MAXL) 

LMT*=SPACE* (MAXW) 

FALSE= (1=2) : TRUE=NOT FALSE 

LMOD-FALSE : FMOD=FALSE 

CSL-12 i' CURSOR SCAN LINE — MAKE 7 FOR 

INSCHAR=FALSE : LOCATE , , 1 , CSL 

FOR 1=2 TO MAXL-1 : LF(I)=I+1 

LCUR=1 : LF(LCUR)=0 : LB(LCUR) 

SR0W=1 : SC0L=1 : LCUR=1 : T=l 

RETURN 

' ************ GLOBAL COMMANDS 

GOSUB 1170 : GOSUB 430 : GOSUB 
CLS : LOCATE 10,1 

"Command choices are..." i PRINT 

1. SAVE the present file" 

2. LOAD another file" 

3. CLEAR the data buffer of all 

4. QUIT and return to DOS." 



COLOR TV 
: INSLINE=FALSE 
NEXT I : LF(MAXL)=0 
= : LT*(LCUR)=LMT* 
: B = 1 



LFREE=2 



**************************** 
960 



PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

INPUT "Your choice of 

IF CIN*="" THEN GOSUB 

CIN*=LEFT*(CIN», 1) 

IF CIN*»"1" THEN GOSUB 



data" 



THEN 
THEN 
THEN 



GOSUB 
GOSUB 
GOSUB 



IF CIN*="2" 
IF CIN*="3" 
IF CIN*="4" 
GOTO 1640 
' : : : the command 
GOSUB 2180 s OPEN 
GOSUB 2240 s 'f ind 
'write all lines, 
WHILE AOZ 

L*-LT*(A) 

I=MAXW 

WHILE I>1 

L*=LEFT*(L*, I) 

PRIJUT#1,L* 

A=LF(A) 
WEND 

CL0SE#1 : FMOD=FALSE 
' ::: the command is: 
2070 : IF NOT Q 



1.2,3,4 
1020 I 

1800 
1930 
2070 
2100 



CIN* 
GOTO 1330 



GOTO 
GOTO 
GOTO 
GOTO 



1640 
1640 
1640 
1640 



is: SAVE 

FSPEC* FOR OUTPUT AS #1 

the top and bottom of the data 

deleting trailing blanks 



AND MID*(L*, I, 1)= 1=1-1 : WEND 



RETURN 
LOAD 

THEN RETURN 
OPEN FSPEC* FOR INPUT AS #1 
MAXL lines, force all to MAXW bytes 
( LFREE >0 ) AND NOT ( EOF ( 1 ) ) 
INPUT#1,CIN* 

LSET L* » LEFT* (CIN*, MAXW) 



2180 
up to 



GOSUB 960 



GOSUB 
GOSUB 
'read 
WHILE 

LINE 

L*=LMT* : 

LMOD=TRUE 

GOSUB 510 
WEND 
CLOSEffl 

LMOD=FALSE : FMOD=FALSE 
LCUR=1 : SR0W=1 : SCOL-1 
RETURN 

' ::: the command is: CLEAR (or clear prior to LOAD) 
GOSUB 2120 : IF NOT Q THEN RETURN 
ERASE LT*,LF,LB I GOSUB 1520 : RETURN 
' ::: the command is: QUIT 

GOSUB 2120 : IF Q THEN SYSTEM ELSE RETURN 
' ::: if the file has been changed, get confirmation 
IF NOT FMOD THEN Q-TRUE : RETURN 
PRINT : PRINT "The file has been MODIFIED...!" 
INPUT "...are you SURE you want to do this (Y/N) ";CIN* 
CIN*=LEFT*(CIN*, 1) 

Q=(CIN*="y") OR <CIN*»"Y") : RETURN 
' ::: get a filespec for load or save 
PRINT : PRINT "Give me a filespec"; 
IF FSPEC*<>"" THEN PRINT " ("; FSPEC*; ">" ; 

INPUT CIN* : IF <CIN*+FSPEC*) =" " THEN PRINT : GOTO 2180 
IF CIN*<>"" THEN FSPEC*=CIN* 
RETURN 

' ::: find the top(A> and bottom(Z) lines of data 
A=LCUR : WHILE LB (A) : A=LB(A) : WEND 
Z=LCUR : WHILE LF ( Z ) : Z=LF(Z) : WEND 
'..minus trailing, empty lines, if any 
WHILE LT*(Z)="" AND ZOA : Z=LB(Z) : WEND 
RETURN 



gram tests LMOD. If the line has 
been changed, it is copied back to its 
place in LT$, and FMOD is set True 
so that the command routines will 
know that the file has been modified. 

The LT$ array is kept compact; ele- 
ments of it are allocated as needed, 
much in the way that DOS allocates 
disk sectors. The next available ele- 
ment is the one at LT$|LFREE), and 
LF( LFREE) is the head of a chain of 
free elements. This chain is only a 
single one; it can be traced forward 
via LF, but not backward through LB. 

A line is allocated by pulling the 
chain up one link; if that makes 
LFREE = then all the lines are in 
use. A line is allocated whenever the 
user moves the cursor down past the 
current end of the file. Lines are freed 
only by deletion. 

The position of the cursor is kept in 
the variables SROW and SCOL. Since 
text lines and screen lines correspond 
exactly, SCOL is also the index of the 
current character in LT$(LCUR). 

The effects of different control keys 
on SROW and on LCUR have been 
carefully calculated. When the up- 
and down-arrow keys are used, the 
two move together. When the page- 
up and page- down keys are used, 
SROW (and hence the cursor) stands 
still while LCUR moves a page in the 
file. When the control-A and con- 
trol- Z signals occur, both of them 
move. LCUR goes to the top or bot- 
tom of the file, and SROW goes to the 
top or bottom of the screen. 

The Stopgap Editor was quite a sim- 
ple program until I added character 
insertion to it. I wanted to change the 
shape of the cursor to indicate that 
character insertion was active. That is 
done with the Locate command. 

The operands of Locate depend on 
the type of monitor in use— the bot- 
tom cursor scan line is 12 for a mono- 
chrome display and seven for a color 
monitor. I put the scan line number 
in the variable CSL so that a user 
could alter the program. 

Every single routine that moves the 
cursor has to kill insert mode if it is 
on, and that means returning the cur- 
sor to its usual appearance as well as 
setting the INSCHAR flag to False. 
That's why there are so many occur- 
rences of " INSCHAR = FALSE : LO- 
CATE SRO W, SCOL, 1, CSL." 

The Stopgap editor is currently in 
service, doing what I meant it to do: 
it's taking the place of a real editor 
until one becomes available. Like any 
effective stopgap, it isn't much, but 
it's enough.B 
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INTRODUCING 

Pathfinder II 

A Satellite Tracking Package 



Are you tired of searching the latest magazine for articles about 
your new Color Computer? When was the last time you saw a 
great sounding program listing only to discover that it's for the 
Model I and it's too complex to translate? Do you feel that you are 
all alone in a sea of Z-80's? On finding an ad for a Color Computer 
program did you mail your hard earned cash only to receive a 
turkey because the magazine the ad appeared in doesn't review 
Color Computer Software? If you have any of these symptoms 
you're suffering from Color Computer Blues! 

But take heart there is a cure! 
It's COLOR COMPUTER NEWS. 

The monthly magazine for Color Computer owners and only Color 
Computer owners. CCN contains the full range of essential 
elements for relief of CC Blues. Ingredients include: comments to 
the ROMS, games, program listings, product reviews, and general 
interest articles on such goodies as games, personal finances, a 
Kid's page and other subjects. 

The price for 12 monthly treatments is only $21.00 and is available 

from: 

1& x Rl Markahle Software 

P.O. Box 1192 
Muskegon, Ml 49443 
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Allow 8-10 weeks for 1st issue. 
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For The 
Apple II Plui 



Computer 
Application! 



THIS EASY TO USE AND UNDERSTAND PACKAGE ENABLES YOU 
TO: (1) Track circular orbit satellite in real time on a world or US 
map. (2) Print all data tables and maps on your Epson MX Printer. 
(3) Rapidly predict accessible orbits, reference orbits and all orbits 
between user specified dates. (4) Rapidly compute AOS time. LOS 
time, time in range, maximum elevation. CPA time, and CPA range. 
(5) Maintain a disk resident data base of satellite reference data. 

SYSTEM REQUIREMENTS: Apple II Plus'", 48K RAM, DOS 3.3, 
Epson'" MX 80 JR100 Printer. 

Pathfinder II is provided on a DOS 3.3 disk with a comprehensive 
users manual. 

All This is Included in the Introductory Price of Only 

$34.95 

Postage Paid (California Residents Add 6% Sales Tax) 

Send Check or Money Order To: 
COMPUTER APPLICATIONS - 3628 A Court, Oxnard, CA 93033 + 
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But you still need that issue of Microcomputing. 

Well, it's not too late to get it. 

Send for your free Back Issue Catalog. 

A complete listing, including editorial highlights. 

You still need it. 
And we've still got it. 

YES, I want my free Back Issue Catalog for 
Microcomputing. 

Name 

Address 

City 



State. 



Zip. 



Microcomputing, Mail Order, 80 Pine St., Peterborough, NH 03458 




GENERAL SYSTEMS CONSULTING 

2312 Rolling Rock Drive 

Conley, Georgia 30027 

SINCLAIR ZX81 and 

TIMEX SINCLAIR 1000 SOFTWARE 

16K minimum configuration 
Designed to help monitor your finances. 

2. Bar Charts 9.95 

3. Annuity Evaluation 9.95 

4. File Manager 9.95 

5. Bank Statement Balancer 9.95 

6. Checkbook Simulator 9.95 

7. Depreciation Straight Line 9.95 

8. Depreciation Declining Balance 9.95 

9. Depreciation (ACRS) 9.95 

10. Diet Plan 9.95 

1 1 . Home Budget 9. 95 

12. Home Inventory 9.95 

13. Home Payables 9.95 

14. Home Equity Evaluation 9.95 

15. Real Estate Investing 9.95 

16. Savings/Investments Analysis 9.95 

17. IRS 1040 (Long Form) 9. 95 

18. IRS 1040A (Short Form) 9.95 

19. Income Tax Projections 9.95 



Circle selections and fill out form below: 
12 3 4 5 6 7 8 
11 12 13 14 15 16 17 

Number of items selected <§> 9.95 .. 



► 10 
18 19 



Postage/Handfing 1.50 . . 

Total: 



NAME 

ADDRESS 

CITY/STATE/ZIP 
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Reach into Atari's 
Bag of Tricks 

Use the Atari's graphics mode to create multiple video displays 

— you can even create animated displays! 



By Nitchka 



After having written a Turing 
Macliine simulation that com- 
pletely filled the screen, I was looking 
for more display area. I wanted to in- 
clude a graph to show a different view 
of what the simulation was doing. 

There was an 18-tree forest in the 
upper half of the screen and a "Busy 
Beaver" who ran amok there as he 
dutifully and noisily carried out the in- 
structions written on the lower half of 
the screen. The problem would be 
solved if the Atari could provide a sec- 



ond page of screen display. 

A second page would mean the 
graph could be looked at whenever 
the program user desired to do so. The 
rest of the time, the "Busy Beaver," 
his forest and his instructions would 
be displayed. 

The Atari does offer paging. In 
graphic mode 0, every K of free mem- 
ory can be converted into another 
page of display. 

Now the "Busy Beaver" Turing 
Macliine simulation lias a graph, and 



200 

210 
220 
230 
240 
250 
260 
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REM INITIALIZING 

PRINT") " 

T0P0FMEM=PEEK(7 41) +PEEK(742) *256 

DLIST=PEEK ( 560) +PEEK (561) *256 

PAGEl=PEEK(DLIST+4) +PEEK (DLIST+5) *256 

PRINT ,TOPOFMEM f DLIST f PAGEl 



f r 



r f 



f r 



f PAGE2 
f PAGE3 
r PAGE4 



PAGE2=PAGE1-10 24: PRINT 
PAGE3=PAGE2-1024 : PRINT 
PAGE4=PAGE3-10 24 : PRINT 
REM PRINTING 
FOR 1=1 TO 22 
POKE PAGE1+40*12+I,32+I 
PAGE2+40*I+I,32+I 
PAGE3+40 * 1+12 , 32+1 
PAGE4+40*( 23-1) +1+1 , 55-1 
I 

FLIPPING 
PEEK(53279)=3 THEN 510 
PEEK(53279)=5 THEN 610 
410 



POKE 

POKE 

POKE 

NEXT 

REM 

IF 

IF 

GOTO 

REM LOWER PAGE 

POKE DLIST+5 r PEEK (DLIST+5) -4 

FOR TIME=0 TO 11:NEXT TIME 

POSITION f 18 

PRINT ,, n I'M HERE" 

GOTO 410 

REM HIGHER PAGE 

POKE DLIST+5 , PEEK (DLIST+5) +4 

FOR TIME=0 TO 11: NEXT TIME 

POSITION 0,20 

PRINT ,,"I*M STILL HERE" 

GOTO410 

Listing 1. Max Paging example program for the Atari. 



now you can add extra graphs, tables 
or other data displays to your pro- 
grams. Each item can have its own 
page, can be kept updated as the pro- 
gram progresses and can be called to 
the screen at will. 

And consider the awesome power 
of multi-paging as applied to anima- 
tion. By redefining the Atari character 
set into high resolution components of 
the images to be animated, you could 
stay in a text mode. The resolution of 
the animation would be high, but the 
memory requirement would remain 
low. Mix in some objects made from 
Atari's player-missile graphics, and 
what appears on the screen should be 
wondrous to behold. 

Example Programs 

The two example programs use the 
normal display memory (PAGE1) and 
three program-created display mem- 
ories. On each of these four pages is a 
line of letters (A through V). 

PAGEl's line is horizontal, PAGE2's 
goes diagonally from upper left to 
lower right, PAGE3's is vertical and 
PAGE4's is diagonal from upper right 
to lower left. They're not stunning dis- 
plays of computer art, but they're 
enough to demonstrate that you are 
dealing witli four distinct pages. 

PAGE1 includes other information 
which will help you understand what 
the program is and isn't doing. One 
thing it is not doing is printing 
anywhere but on PAGE1. 

The other pages must be "printed" 
and "erased" by using pokes. The 
values to be poked are based upon the 
internal character set code listed on 

Address correspondence to Nitchka, do Afflatus 
Ink, Box 1701, Columbia, MO 65205. 
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We created SCREEN 
MASTER™ for 
purely selfish motives. Basi- 
cally, we wanted to make our 
job easier and faster. 

After many man-years 
of effort, our systems re- 
searchers — collaborating with 
our application developers — 
created a Screen Management 
System with unprecedented 
data entry and display capabil- 
ities for micro/mini computers. 

Our application people 
were understandably posses- 
sive about SCREEN MASTER. 
But it worked so incredibly 
well we couldn't justify keep- 
ing it to ourselves. So we 
decided to make it available 
to programmers everywhere. 

SCREEN MASTER 



t i 




m 








to be independent of terminal 
type. You don't need to re- 
compile just to use a different 
terminal. 

For more information, 
fill in the coupon or contact 
your local ISE office. 

Developed by: 

Micro Data Base 
Systems, creators 
of SCREEN 
MASTER, MDBS, 
and other fine 
software products, one of 
the world's leading software 
R&D firms. 

Offered by: 

International 

Software 

Enterprises, 

an international consortium 








interfaces with all the popular _ - - • -- of the world's leading software 

SSBsa'SKBU Introducing the sssssRsss. 
\£3* Screen Management System ™ 

our state-of-the- ---» •■ ■ - providing developer- 

SSS5*. that's so good we almost ssa-sMu 

tern, MDBS HI. Vr**w*+ 14 frkV /\11FC£>1vDC applications. 

That means that an IVf^Lfl IV lt-fl UUI 9ClwC3« For more information, 

application developer *^ 

MASTER automatically performs 



can at last end the productivity bottle- 
neck caused by other screen handling 
approaches. 

SCREEN MASTER allows one-time 
definition of frames which may be used 
in any number of window definitions. 
Once defined, a window may be used in 
any number of screens. And once a 
screen's defined, it may be used in any 
number of programs. 

SCREEN MASTER provides 
dictionary-driven control over color, 
intensity, blinking, prompting, editing, 
validating, positioning of screen ele- 
ments, etc. During data entry, SCREEN 



a vast range of integrity checking and 
data editing. 

HELP messages for each screen 
can be displayed with a single key stroke 
at any time during screen processing. 
The current screen is automatically re- 
stored after the HELP session. 

SCREEN MASTER is program- 
independent. Modification of screen 
layouts and characters can be made 
without recompiling any of the applica- 
tion programs. 

SCREEN MASTER is terminal-inde- 
pendent. It allows all application software 



contact: 

In the U.S. and Canada 

ISE-GSA 

85 West Algonquin Road, Suite 400 

Arlington Heights, IL 60005 

(312) 577-6850 
In the United Kingdom and Ireland 

ISE-PACTEL 01-828-7744 
In West Germany 

ISE-ADV/ORGA 089-192-071 (72, 73) 
In France 

ISE-CEGOS 620 61 61 
In Sweden 

ISE-DATEMA 08 83 4020 
In Norway 

ISE-DATEMA 02 670880 
In Finland 

ISE-T1ET0TEHDAS 0-5261 
In Switzerland and Austria 

ISE-ADV/ORGA 041-2323 60/61 
ELSEWHERE 

ISE-INTERNATIONAL (317) 463-4561 

5A482 




Tell me more about SCREEN MASTER. 



Name. 
Title- 



In the U.S. and Canada, contact: 

ISE-USA 

85 West Algonquin Road 

Suite 400 * 

Arlington Heights, Illinois 60005 

(312) 577-6800 

Outside U.S. and Canada, contact 

your local ISE Representative or 

ISE-lnternational 

350 West Sagamore Parkway 

West Lafayette, Indiana 47906 

(317) 463-4561 

SCREEN MASTER and MDBS III are trademarks of MDBS. Inc. 



Company, 

Address 

City 



.State. 



.Zip. 



Phone. 



My micro- or mini computer is: 
Processor 



Operating System. 



Programming Language. 
Application 



Circle 38 on Reader Service card. 



page 55 of the "Basic Reference 
Manual." 

Max Paging (Listing 1) allows you to 
look at the four pages already men- 
tioned, plus almost every other block 
of RAM or ROM in the Atari. The 
view you'll get makes it seem as if the 
macliine instruction code in ROM 
were code for characters. 

By pressing the Option key, you'll 
be looking at lower locations; by 
pusliing Select, the locations you view 
will be higher. If you want to ter- 
minate the program, return to PAGE1 
before hitting Break, or else use Reset. 

Instant Paging (Listing 2) is the same 
as the first except for its range and 
method of page selection. Only the 
four pages with lines of letters can be 
called, but they can be displayed out 
of sequence. Use the keyboard but- 
tons 1 through 4. 

The Max Paging program demon- 
strates how you can flip through block 
after block of potentially usable pages, 
but Instant Paging has a method of 
page changing that is more predict- 
able and, probably, more generally 
applicable. 

An experienced programmer may 
go right to work on these programs. 
Those who are less familiar with the 
Atari might profit from the following 
explanations. 

The key to the whole paging process 
is to find where the Atari has stored 
the address of the display memory so 
that you can change it. TJiis address 
lies in the fifth and sixth locations of 
the display list (as well as in locations 
88 and 89, but these don't have to be 
changed). So where is the display list? 
It begins at the address specified by 
locations 560 and 561. 

You may already be aware that 
Atari reverses the order of the 
numbers in location pairs. For in- 
stance, with an Atari that lias 40K of 
memory, the display list will begin at 
location 39968. Since 39968/256 
equals 156 witli 32 remaining, loca- 



tiie low order 
have a value 



tion 560 will contain 32 
remainder) and 561 wil 
of 156 (the high order number). 

By adding the number in location 
560 to the value obtained by multiply- 
ing 256 times the number in 561, you 
will get the address (DLIST) at which 
the Atari is storing its display list. 
DLIST represents the first location in 
the display list; DLIST plus four and 
DLIST plus five contain the address of 
the display memory (PAGE1). 

To change what is displayed on the 
screen, you poke a new address 
(PAGE2, for instance) into these two 
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REM INITIALIZING 
PRINT ") " 

T0P0FMEM=PEEK(741)+PEEK(742) *256 
DLIST=PEEK(560)+PEEK(561) *256 
PAGEl=PEEK(DLIST+4) +PEEK (DLIST+5) *256 
PRINT ,TOPOFMEM, DLIST, PAGEl 






f r 



f PAGE2 
, PAGE3 
f PAGE4 



PAGE2=PAGE1-1024: PRINT 

PAGE3=PAGE2-1024 : PRINT 

PAGE4=PAGE3-1024 : PRINT 

REM PRINTING 

FOR 1=1 TO 22 

POKE PAGEl+40*12+I,32+I 

POKE PAGE2+40*I+I,32+I 

POKE PAGE3+40*I+12,32+I 

POKE PAGE4+40*(23-I) +1+1,55-1 

NEXT I 

REM SELECT INIT 

P0KING1=PEEK (DLIST+5) 

P0KING2=PEEK (DLIST+5) -4 

POKING3=PEEK (DLIST+5) -8 

POKING4=PEEK(DLIST+5) -12 

REM 

Pl=610 

P2=620 

P3=630 

P4=640 

REM PAGE SELECT 

PAGE=PEEK(764) 

IF PAGE=31 THEN 

IF PAGE=30 THEN 

IF PAGE=26 THEN 

IF PAGE=24 THEN 

GOTO 510 

REM PAGE CHANGE 

POKE DLIST+5 ,P0KING1: GOTO 510 

POKE DLIST+5, P0KING2: GOTO 510 

POKE DLIST+5 r POKING3:GOTO 510 

POKE DLIST+5 r POKING4: GOTO 510 

GOTO 510 

Listing 2. Instant Paging example program. 



GOTO PI 
GOTO P2 
GOTO P3 
GOTO P4 



locations of the display list. But since 
PAGE2 is exactly IK (1024) locations 
below PAGE1, only the high order 
number needs to be changed. 
Subtracting four from the high order 
location tells the Atari to go 1024 
(4x256) locations lower to read the 
display memory. 

Calculating the size of the display 
memory is simple, but it varies with 
the graphic mode you're using. Text 
modes take little memory, while the 
higher level graphic modes devour 
memory at a ravenous rate. 

After you have decided what mode 
to use, multiply its number of col- 
umns by its number of rows. To avoid 
overlapping, start your second page of 
display memory at least that many lo- 
cations below the previous page. 

The page flipping loop in Max Pag- 
ing peeks into location 53279 to see 
whether the Option or Select key is 
being held down. The page select loop 
in Listing 2 peeks into location 764 to 
find which of the first four number 
buttons lias been pressed. 

The most difficult part of paging is 



probably the method of printing on 
the extra pages. The following form- 
ula will help you in putting a character 
where you want it: 

PAGE + CPR. x Row + Col 

To the first location of the page you 
want to poke a character into, add the 
product of the number of columns per 
row (CPR) times the row you want the 
character to appear upon (first row is 
0) and then add the number of the 
column. 

Depending upon what graphic 
mode you are in, you may or may not 
get the character that corresponds to 
the internal character set code 
number you poked into the new page. 

Graphic mode offers 256 
characters— the 128 listed on page 55 
of the "Basic Reference Manual" plus 
their reverse video counterparts. 
Graphic modes 1 and 2 allow 64 
characters in four different colors. 

If you have questions I haven't 
answered, the programs themselves 
may make things clear. They make up 
a bare-bones demonstration of an im- 
pressive trick in the Atari repertoire. M 










VisiCalc\ DB Master \ Desktop Plan— they are 
all running on the Franklin ACE 1000. Cash flow, 
budgets, word processing or data base manage- 
ment, business or pleasure, the ACE 1000 runs 
with the best. 



The Franklin ACE 1000 is hardware and software 
compatible with the Apple" II. Franklin users can 
choose from an enormous selection of programs 
— programs that run better on the ACE because it 
includes 64K of RAM, upper and lower case, 
VisiCalc keys, a numeric pad and an alpha lock key. 

Run with the best. Call or write today for the name 
of your local authorized Franklin dealer. 



Franklin ACE is a trademark of Franklin Computer Corporation. 
Apple is a registered trademark of Apple Computer Inc 
VisiCalc and Desktop Plan are registered trademarks of Visi Corp. 
DB Master is a registered trademark of Stoneware _ -— 






COMPUTER CORPORATION 

7030 Colonial Highway 
Pennsauken, NJ 08109 
609-488-1700 
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The Game Room 




The Many Faces 
Of the TI 99/4A 



With plenty of room for plug-in peripherals, Texas Instruments' 
99/4A is ideal for the novice who plans to grow with his computer. 

By Michael Kilian 



Texas Instruments' TI 99/4A, with 
its advanced peripherals (in- 
cluding a speech synthesizer and 
16-color graphics) and ease of use, is 
ideal for the novice who is not in- 
terested in the computer's internal 
workings but wants to get into com- 
puting rapidly. 

From the Outside . . . 

Encasing the TI 99/4A is a brushed- 
aluminum console with black plastic 
trim. Within the console are the main 
processor, 16K of memory, some 
ROM software and a color video dis- 
play processor. The keyboard is part 
of the console, and next to the key- 
board is the solid state software slot. 



Plastic cartridges providing statistical 
programs, programming languages 
and games can be inserted here. 

One of the major improvements of 
the 99/4A over the 99/4 is the key- 
board. It has 48 keys and upper- and 
lowercase letters. To ensure that all 
possible key codes are present, an ad- 
ditional control key lias been added; 
this function key allows some keys to 
generate as many as four codes. For 
example, the P key can represent up- 
per- and lowercase P, control-P and 
function-P, which produces a " 
(quote). 

If you are accustomed to an over- 
sized return key, you'll have to re- 
strain yourself a bit when using this 



Address Space Purpose 


VDPRAM 


GROM 


0000- 1FFF 


ROM, Basic Monitor, 


0000-02FF screen 


48 K worth of 




GROM 


0300-037F sprite 


GROM. GROMs 






0380-039F color 


come in incre- 






0400- more sprite 


ments of 6K and 






0800-1000 patterns 


are located on 


2000-3FFF 


8K of expansion RAM 


high-order: disk buffers, 
Basic storage 
—end of VDP— 


8K boundaries. 


4000-5FFF 


peripheral ROMS 






6000-7FFF 


command module ROMS 






8000- 


CRURAM 






8300-83FF 


CPU RAM 






-9FFF 








A000-FFFF 


24K of expansion RAM 






*VDP address boundaries are variable within the 0000- 3FFF address 


space. 




Table 1. Memory map 


of the TI 99/4A system. 





keyboard. The only oversized keys 
are the right shift key and the space 
bar. The left shift key, which is diag- 
onally above the control key, is par- 
ticularly ill-placed. 

TI peripherals plug directly into the 
side of the console, and each periph- 
eral has a slot in it for the next periph- 
eral. In effect, eacJi device extends 
the bus, to a maximum of four pe- 
ripherals (five if the speech synthesiz- 
er is connected). 

Devices that can be added to the 
system include a speecli synthesizer, 
a disk controller (with triple disk ca- 
pability), an RS-232 interface, a paral- 
lel interface and memory expansion. 
The speecli synthesizer is set up with 
a canned vocabulary of approximate- 
ly 400 words, but special software 
can take advantage of some of the 
other features of the synthesizer to 
give an almost unlimited vocabulary. 
The RS-232 interface has two ports. 
The memory expansion provides an 
additional 32K RAM. 

TI recently came out with a periph- 
eral expansion chassis. You can put 
peripheral cards in a single mother- 
board and use a single power supply. 
Each card is encased in a metal sleeve 
which is inserted into one of the slots 
in the expansion box. One power 
switch enables all of the peripherals 
(including one disk drive within the 
chassis). 



Address correspondence to Michael Kilian, 1869 
Highland Ave., Troy, NY 12180. 
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The entire chassis is then connect- 
ed to the 99/4A with a ribbon cable, 
allowing convenient positioning. I 
haven't had a chance to try this chas- 
sis, but it seems to be a major im- 
provement over the extended bus. 

And Inside . . . 

At the heart of the system is TI's 
9900 chip. The largest difference be- 
tween this and other microcomput- 
ers' chips is that this is a 16-bit micro- 
processor. 

And You . . . 

How does the system present itself 
to the user? In other words, what is 
the software like? 

Available programs include Ex- 
tended Basic, Terminal Emulator, 
Disk Manager and several others. An 
assembler with a linking loader and 
Pascal are now becoming available. 
(I've previewed the assembler pack- 
age and have found it to be useful. 
The symbolic linking loader is espe- 
cially nice compared to the absolute 
loaders common in most micros.) 

The software, including the moni- 
tor, is menu-driven. For example, all 
of the options available in the Disk 
Manager are prompted by a num- 
bered list. Initially, a list of broad 
subcategories is presented (file com- 
mands, disk commands). After you 
choose one of these items, another 
list, which gives more specific op- 
tions, is presented. This continues 
until the operation is complete. 

While ideal for the novice user who 
doesn't want to memorize com- 
mands, it has drawbacks for the ex- 
perienced user. The set of options is 
static; new commands cannot be add- 
ed to the relatively small set available 
(there is no list-contents-of-file com- 
mand, for example). 

This inflexibility problem is most 
evident in the Terminal Emulator. 
With this "GROM" (GROMs are the 
solid state software components that 
plug into the console to provide Ex- 
tended Basic or other available soft- 
ware), the TI 99/4A can act as a termi- 
nal and connect witJi other 99/4As or 
mainframes, including subscription 
services. It has many convenient 
characteristics, such as screen buffer- 
ing and true text-to-speech capability. 

However, some of the functions 
the Terminal Emulator could provide 
are unavailable to me. It has the po- 
tential to transfer files; unfortunately 
the mainframe I hook up with 
doesn't recognize the codes the TI 
uses. Therefore, this option is un- 




Encased in a brush-aluminum console with black plastic trim, the TI 99/4A features a 48-key keyboard 
and upper- and lowercase letters. 



available. My biggest complaint 
about the software is that it isn't dy- 
namic enough to accommodate what 
could be a very dynamic system. 

On the other hand, Extended Basic 
is not menu-driven. Of the software I 
have used, this is the most elaborate. 
TI has expanded upon every feature 
of standard Basic. Variable names 
may be up to 15 characters long. Logi- 
cal conjunctions are available as well 
as the if-then-else construct. Prob- 
ably the most significant develop- 



ment in the Basic is the introduction 
of named subroutines with parame- 
ters and local variables. 

Named subroutines aid in pro- 
gramming and also let you add fea- 
tures to the system. Within the Basic 
is a set of canned routines that act al- 
most as commands. These subrou- 
tines allow access to speech synthe- 
sis, music and moving graphics 
(sprites). To say hello on the speech 
synthesizer requires only a CALL 
SAY(" HELLO"). The sprite routines 




The TI 99/4A was the first home computer console to offer a 16-bit central processing unit. With the 
machine's language, TI Basic, 16 colors can be programmed for graphic effects; music and sound effects 
also can be generated. 
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VDPRAM 


CPU RAM 




0000 








8801 


data read 


XXXX YY 


8C00-8C01 


address to access* (XXXX) 


3FFF 


8C03 


data to be written (YY) 



* address's two high-order bits describe whether this is a read or a write function: 
00— read 
01— write. 

Table 2. VDP RAM access (analogous for GROM access). 



allow definition of patterns, setting 
the patterns in motion and checking 
where they are. 

TI Extended Basic uses the Memo- 
ry Expansion Unit, but the console 
Basic doesn't. Much larger programs 
can therefore be executed using Ex- 
tended Basic. It uses the memory ex- 
pansion that the CPU can directly ac- 
cess, so machine-language programs 
are also supported. With the new as- 
sembler, Basic will be able to call into 
machine code by symbol refer- 
ence—no addresses will be needed 
by the Basic program. This makes 
more powerful software possible. 



One of TI's latest software develop- 
ments is TI Logo, a computer lan- 
guage that helps primary school age 
to high school age students develop 
problem-solving skills. Designed for 
use on the TI 99/4, TI Logo involves 
use of the keyboard to draw geomet- 
ric figures and designs and to create 
multicolored shapes on the display 
screen. It's available from TI (PO Box 
53, Lubbock, TX 79408) for $299.95. 

There is a price to be paid for the 
Basic's flexibility: Execution speed is 
less than terrific. Table 3 contains 
time comparisons for a couple of Ba- 
sics running a simple prime number 



generating program. (The compari- 
son is not really fair since the TI Basic 
far outstrips the others in terms of 
features available. It's analogous to 
comparing the speed of the Queen 
Mary with a hydroplane.) 

Another tradeoff is that speecli gen- 
eration is limited to about 400 words 
and phrases; different sets of words 
can be placed in the speech synthesiz- 
er, but it always has an upper limit. 
All in all, though, when speed of exe- 
cution is not crucial, Extended Basic 
can meet almost any need. 

A Brief Note on Documentation 

The documentation for Extended 
Basic consists of a 230-page book with 
a description of all the commands and 
subroutines as well as example pro- 
grams. Unfortunately, not all of the 
documentation meets these standards. 
Texas Instruments, in keeping witli 
the idea that the TI 99/4A is a comput- 
er even a novice can easily use, has de- 
signed its manuals with a novice in 
mind— instructions cover how to plug 
in the machine. Little coverage is giv- 
en to the more abstract features of the 
system, and internal characteristics 
are omitted. 

One problem which could be ag- 



Memory Magic for the IBM PC 



yuififiHsyi 
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YOU CAN PAY MORE BUT YOU CAN'T BUY BETTER! 



DCs MAGIC RAM 
FEATURES: 

• Requires only one expansion slot for 
up to 256K bytes of memory 
(installation takes less than 10 
minutes). 

• Each 64K block of memory may be 
addressed independently throughout 
the one megabyte memory space (this 
is very important for compatibility with 
future IBM products). 

• Fully IBM compatible parity check. 



• Expandable from 64K to 256K RAM 
(allows you to expand economically 
now and in the future). 

• Expandable to one megabyte with 
256K RAM devices. 

DG Electronic Developments 
Company has designed the MAGIC RAM 
in the spirit of the IBM Personal 
Computer... reliable performance and 
ease of use. You and your PCs 
capabilities grow with the many features 
of the DG MAGIC RAM. The larger 



amount of memory on the MAGIC RAM 
allows more prudent use of expansion 
space in the PC. Installation and 
configuration of the MAGIC RAM is 
simple and straight-forward so that 
anyone can install it in less than ten 
minutes. 

All of these features on ONE board, 
quality craftsmanship, 90 day warranty, 
and low price make the MAGIC RAM the 
ONLY answer to memory expansion for 
your IBM Personal Computer. 



Priced from $159 for 64K. $ 289 - (128K). $ 419 - (192K). $ 549 - (256K). 





ELECTRONIC 



Ordering Information: Products listed available from DG Electronic Devel- 
opments Co . 700 South Armstrong, Denison, Tx 75020 Check. Money 
Order, VISA or MasterCard accepted Phone orders call (214) 465-7805 
Freight prepaid. Allow 3 weeks for personal checks to clear Texas residents 
add 5%. Foreign orders add 30%. Prices subject to change without notice 
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Circle 145 on Reader Service card. 



Circle 29 on Reader Service card. 



Model EP-2A-79 

EPROM Programmer 




TRS-80 

H-8 

H-89 

Ohio 
Scientific 

SWTP 
Aim-65 

Sym-1 
VIC-20 



Three years in the field with unsurpassed performance. Software is available for 
the EP-2A-79 for most all of the microcomputers including the popular CP/M, 
FLEX, HDOS operating systems. Write or call for specific hardware/software inter- 
facing. Driver packages available for F-8, 6800, 6809, 8080, 8085, Z-80, 1802, 
6502 and 2650 based systems. 
EP-2A-79 115V50/60HZ $169.00 



PM-0 

PM-1 

PM-2 

PM-2A 

PM-3 



TMS2708 
2704, 2708 
2732 . . 
2732A 
TMS2716 



PM-4 TMS2532 



Personality Modules 

$17.00 PM-5 2716,2758 . . $17.00 

17.00 PM-5E 2816 35.00 

33.00 PM-8 MCM68764 . . 35.00 

33.00 PM-9 2764 35.00 

17.00 SA-64-2 TMS 2564, 25128 39.00 

33.00 SA-64-3 2764,27128 . . 39.00 



Optimal Technology, Inc. 

Phone (804) 973-5482 
Blue Wood 127 Earlysville, VA 22936 



Circle 94 on Reader Service card. 

GP/M* SOFTWARE 

in Microsoft BASIC... 

on 8 , OSBORNE, or N0RTHSTAR 5*T 
ALL SOURCE CODE INCLUDED 

Our INCOME TAX SYSTEM for Practitioners 
Prints its own IRS forms & schedules. All 
Schedules & 12 Forms, many extras . . . . $595 

A SUPER MAIL LIST SYSTEM that stores loads 
of useful information on clients $149 

A CHECKBOOK G/L for your small 

business. Big capability fou only $195 

POSTCARD BILLING saves postage & 

increases effectiveness $195 

AND LOTS MORE... WRITE or CALL TODAY! 

|£s commodore 64 & VIO20 

$49.95 each for: 10 Business Programs, or 

10 Games, or 
10 Education Programs 

MORE COMMODORE PROGRAMS COMING SOON!!! 

^mm a -^— ■ — ■ •■■■ ■ ^™ ■ ■■■ ■ ™»» ■ m^mt m Hi ■ — ■ — ■ ■■ ■ 

SENO CHECK, M.O. or VISA/MC Number & Exp. Date TODAY to= 

Analytical 635 ** n st ' ***■ pc 

PO Box 1313 
tOCESSES Montrose, CO 81402 

Corporation . . . . <* an i 303-249- 1400 
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fTRS-80- "CAN YOU BUY DIRECT?" 

- -- — — — — ^ ■*— — ^*- M ^™ »*— i — 



Buying a GENUINE TRS-80 direct, literally, means buying from 
the Tandy Warehouses in Fort Worth. For the end user this is not 
possible. However, the closer a retailer is located to the source 
the lower his cost per unit and the closer his buyer can come to 
"almost" buying direct. WE ARE CLOSER so WE SELL LOWER. 
It only takes a FREE phone call to verify this FACT. 



WARRANTY: 



ONLY A GENUINE TRS-80 purchased 
from an Authorized-Outlet can have 
the Radio Shack Warranty. 
BUYER BEWARE OF IMITATIONS. 




SAVE SALES TAX* 
PLUS DISCOUNT 

•TEXAS RESIDENTS ADD ONLY 4% 



"WE ARE CLOSER" 









FORT WORTH COMPUTERS 




IN TEXAS CALL 817-573-4111 



TOLL FREE ORDER NUMBER: 1 • 800 • 433 SAVE 



TM: TRADE MARK OF THE TANDY CORPORATION 



377 PLAZA GRANBURY • FORT WORTH • TEXAS 76048 
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gravated by poor documentation is a 
disk crash. There is no information in 
the manuals on how the disks are for- 
matted. If a disk were to crash, you'd 
have no way (even with a disk editor) 
of knowing what was happening in 
the disk. Catalogs, sector maps and 
sector linkings are not even men- 
tioned in the documentation. This is a 
fundamental flaw. 

Summary 

I've only scratched the surface of 
the TI 99/4A system, and I haven't 
even hinted at many of its features. 
The future of the micro is wide open. 
With the assembler will come more 
powerful operating systems and ap- 
plications software. Pascal is a de- 
lightful addition (though I have not 
used TI's implementation). 

Other additions which would be 
nice to see are Forth, a text-to-speech 
package for machine-language rou- 
tines and a disk-oriented (as opposed 
to GROM-oriented) operating sys- 
tem. (For the TI to become truly dy- 
namic, a disk-based operating system 
is a necessity.) 

The TI has its strong points and its 
flaws. In a time of ever cheaper mem- 
ory and systems approaching mega- 



Time comparisons for TSC BASIC (6809), TI Console Basic, TI Extended Basic and Atari 
Basic. 

Benchmark Program: 
100 FOR I = 1 TO 100 STEP 2 
110FORJ = 2TOSQR(I) + 1 
120 IF I/J = INT(I/J) THEN 150 
130 NEXT J 
140 PRINT I; 
150 NEXT I 
160 END 

The program calculates the primes between 1 and 100 (except 2). Ten times were taken 
with a stopwatch and averaged. Time intervals began when the return key was hit after 
RUN was typed and ended when 97 was displayed. The results are (times are in seconds): 



Atari 
10.8 



TSC 
3.2 



TI Console 
17.7 



TI Extended 
12.5 



TI Latest Vs. 
9.9 



Note that TI BASICs carry calculations out to 14 significant digits and allow many more fea- 
tures than the others. 

Table 3. Timing comparison of TI Basics. 



byte capability (68000, IBM. . .), the 
TI 99/4A with only 32K RAM (48K in- 
cluding VDP) seems particularly lim- 
ited. The software is powerful, but 
not dynamic. It has been rumored 
that micros are heading toward the 
day when they won't be programma- 
ble except at the factory, so to speak. 
Maybe Texas Instruments is heading 



toward this goal faster than other 
companies. With the 99/4A geared so 
strongly toward the novice, this 
seems to be the case. 

The idea of micros becoming as 
common as television sets may re- 
quire that they be as simple as televi- 
sion sets to use. But then again, may- 
be not.* 



Circle 152 on Reader Service card. 



WHEN WORDS AREN'T ENOUGH. 

VERSA WRITER GRAPHICS & THE IBM PC 



Quickly enter graph ics to the 
IBM PC 320x200 and 640 
x200 screens with the Versa- 
Writer Drawing System. 
Trace your drawing with the 
pointer arm and create excit- 
ing graphics using over 30 
commands. Features include: 
Draw or Dot Mode, Fill & Air- 
brush in over 1 00 colors, Add 
Text, Save & Recall Picture, 
Dump Graphics to Printer, 
Make Circles, Boxes, Pie 
Charts, & Bar Graphics, Create 
your own Brush Pallette and 
much more. Versa Writer is a 
complete hardware/software 
package. $299.00 





Print IBM screen graphics 
with Graphics Hardcopy 
System. Features include: 
Full or 1 A size Printout, Reverse 
or Normal Inking, and Density 
& Offset Control. Use 80 CPS 
or Epson MX-80 Matrix Printer 
with Graftrax-80 ROM set. 

$24.95 

Build custom circuitry using 
the Versa Prototyping Board. 

8.5"x3.9" construction area 
has over 3000 plated through 
holes in multiple pads & buss 
rails. Suitable for wire wrap 
or soldered components. 

$59.95 

Available at your local dealer 
and all Compute Hand stores. 



VcttA 

COIilPUUDG, IRC. 3541 OldConejoRd. *104 . Newbury Park, CA 91320 • (805)498-1956 
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Circle 108 on Reader Service card. 
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COMPUTER SUPPLIES 

Quality products. 

Lowest prices. 



Diskettes — price per box. 

BASF. . . . 1S2D-$19.50,2S2D-$28.00 

3M 1 S2D- $23.00, 2S2D- $33.00 

MEMOREX 1S2D-$22.00,2S2D-$31.00 

Computer paper. 

9-1/2 x 1 1", 20 lb. one-part, blank 

500 -$8.50, 1000 -$15.00 

9-1/2x11", 15 lb. one-part, blank 

500 -$7.00, 1000 -$12.00 

9-1/2 x 1 1 ", 18 lb. one part, clean pert. 
500 - $8.50, 1000 - $16.00 

Labels — 3-1/2x15/16" 

J wide, 2500 -$8.00 2 wide, 5000 -$15.00 



Call toll-free 800-221-7834 (in NY 226-4536) 
or send check, money order, Visa, Master Card 



Computer Systems Suppliers 

460 Conol Street. New York. NY 1 001 3 



MC 



Please send me the following; 
Product Quantity . 



Amount. 



D Check or m.o. enclosed. 
Card No Exp. 



Charge MasterCard [ 
MCbankNo. 



Visa 



Signature 
Company 



Name 



Address. 
City 



State 



Zip 



Parcel **** g> 
Serial *9 2 ° 



V- 




Computer Systems Suppliers 

480 Canal Street, New York, NY 10013 
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Advanced 
productivity 

System , 1S0 
llailLj^ifr 

Control P'09'»™„ usef wwdiy 




H&t 



OSAIC 



h**? 1 



c0 mp^ c 



^a\c RA^ SEV 5 memory 
addf esS 1, catt tod y 

^o e o^- 28or 



•Trademark of Atari, Inc. 



P.O. Box 748 

Oregon City, Oregon 97045 

ELECTRONICS, INC. 503/655-9574 



MODEM 



$ 



129 



95 



No other acoustic modem 
gives you all these fea- 
tures at this low price. 




The MFJ-1232 Acoustic Modem gives you a 
combination of features, quality and performance 
that others can't match at this price. 

0-300 Baud, Boll 103 compatible. Originate/ 
Answer. Half/full duplex. RS-232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re- 
transmission. 6 pole active filter handles weak 
signals. Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 
"muffs" gives good acoustic coupling, isolates 
external noise for reliable data transfer. Crystal 
controlled. "ON" LED. Aluminum cabinet. 110 
VAC or 9 volt batteries. 9x1!/2x4 in. 



Apple II, II Plus: software and cable for 
modem, MFJ-1231, $39.96. Plugs into game 
port. No serial board needed. 




It's like having 
an extra port 



MFJ-1240 RS-232 TRANSFER SWITCH. Swit- 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6,8, 
11,15,17,20). Change plug or cable to substitute 
other lines. Push button reverses trans m it- 
receive lines. LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter- 
ference. 3 RS-232 25 pin connectors. 7x2x6 in. 

j95 MFJ-1108 AC POWER CENTER. 

Adds convenience, prevents data 
loss, head bounce, equipment damage. 
Relay latches power off during power 
transients. Multi-filters isolate equip- 
ment, eliminate interaction, noise, 
hash. Varistors suppress spikes. 3 
isolated, switched socket pairs. One un- 
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black. 18x2 3 /4x2 in. MFJ-1107, 
$79.96. Like 1108 less relay. 8 sockets, 
2 unswitched. Other models available, 
write for free specification sheet. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order yours today. Call toll free 800^47-1800. 
Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 



CALL TOLL FREE . . . 800-647-1800 



Call 601-323-5869 in MS, outside continental USA 

MC I ENTERPRISES, 

IWIlV INCORPORATED 

921 Louisville Road, Starkville, MS 39759 




Microcomputing, January 1983 81 



Circle 193 on Reader Service card. 




Apple Computer Inc., 20525 Mariani Avenue, Cupertino, California 95014 



For the authorized Apple dealer nearest you, call 800-538-9696 (800-662-9238 in California.) 



Fruitful Connections. 



There are more people in more 
places making more accessories 
and peripherals for Apples than 
for any other personal computer 
in the world. 

Thanks to those people — 
in hundreds of independent 
companies — you can make the 
humblest 1978 Apple II turn tricks 
that are still on IBM's Wish List 
for 1984. 

But now were coming out with 
our very own line of peripherals 
and accessories for Apple® Personal 
Computers. 

For two very good reasons. 

First, compatibility. We've 
created a totally kluge-free family 
of products designed to take full 
advantage of all the advantages 
built into every Apple. 

Second, service and support. 




Now the same kindly dealer who 
keeps your Apple PC in the pink 
can do the same competent job 
for your Apple hard-disk and your 
Apple daisywheel printer. 

So if you're looking to expand 
the capabilities of your Apple II 
or III, remember: 

Now you can add Apples to 
Apples. 



Gutenberg would be proud. 

Old Faithful Silentype" has now been joined by New Faithfuls, the 
Apple Dot Matrix Printer and the Apple Letter Quality Printer. 

So now, whatever your budget and your 
needs, you can hook your Apple to a printer 
that's specifically designed to take advan- 
tage of all the features built into your 
Apple. With no compromises. 
The 7x9 Apple Dot Matrix 
Printer is redefining "correspondence 
quality" with exceptional legibility. 
With 144x160 dots per square inch, it can 
also create high resolution graphics. 

The Apple Letter Quality Printer, 
which gets the words out about 33% 
faster than other daisywheel printers 
" ^^^m^ in its price range, also offers graphics 

»W^^f capabilities. See your authorized 
^^^*^ Apple dealer for more information and 
demonstrations. Because, unfortunately, all 
^^^^^^ the news fit to print simply doesn't fit. 




A joy to behold 

The new Apple Joystick II is 
the ultimate hand control device 
for the Apple II. 

Why is it such a joy to use? 

With two firing buttons, it's 
the first ambidextrous joystick — 
just as comfortable for lefties 
as righties. 

Of course, it gives you 360° 
cursor control (not just 8-way like 
some game-oriented devices) and 
full X/Y coordinate control. 

And the Joystick II contains 
high-quality components and 
switches tested to over 1,000,000 
life cycles. 

Which makes it a thing of 
beauty. And a joystick forever. 



©1983 Apple G>mpute 
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the creek 
without 
paddle? 

Or kit in space? Or down in 
the dungfcons? 

Whatever your games, youll 
be happl to know that someone 
has finaiy come out with game 
paddlefbuilt to hold up under 
blisterifg fire. Without giving you 

blisters! 

ApAe Hand Controller II 
game paddles were designed with 
one recetK discovery in mind: 

PeopWlplaying games get 
excited arif can squeeze very, very 
hard. 

So we rAade the cases extra 
rugged. We lised switches tested 
to 3,000,00(|life cycles. We shaped 
them for hoping hands and placed 
the firing bitton on the right rear 
side for mairimum comfort. 

So yo iml never miss a shot. 



A storehouse of knowledge. 



If you work with so much data 
or so many programs that you find 
yourself shuffling diskettes con- 
stantly, you should take a look at 
Apples ProFile? the personal 
mass storage system for 
the Apple III Personal 
Computer f 

This Winchester-based jl 
5-megabyte hard disk H 

can handle as much data ■ 

as 35 floppies. Even more H 

important for some, it 
can access that data 
about 10-times faster 
than a standard floppy 
drive. 

So now your Apple 
III can handle jobs once 
reserved for computers 
costing thousands 
more. 

As for quality 



and reliability, you need only store 
one word of wisdom: 
Apple. 




w 



Launching pad for numeric data. 



Good tidings for crunchers of 
numerous numbers: 

Apple now offers a numeric 
keypad that's electronically and 
aesthetically compatible 
with the Apple II 
Personal Computer. 
So you can enter 
numeric data ^ 




faster than 
ever before. 

The Apple 
Numeric Key- 
pad II has 
a standard 
calculator- 
style layout. 
Appropriate, 







«« * * 




because unlike some other key- 
pads, it can actually function as a 

calculator. 

The four function keys to the 
left of the numeric pad should be 

of special interest 
to people who use 

B VisiCalcf Because 

L I ft they let you zip 
If I m aroun dyour 
l : M W ork sheet more 
easily than ever, 
adding and 
deleting entries. 
I With one 
I hand tied be- 
I hind your 
back. 



i registered trademark ot VisiGirp Inc 




The Game Room — Software Reviews 




The Sky's the Limit 

With These Thrill- A-Second 

Fly-and-Fight Games 



Flight Simulation 

Take off for new 
Horizons with this 
Program for the ZX-8 1 

I couldn't resist the temptation to order 
the Flight Simulation program from Sin- 
clair's new series. I was not disappointed. 
This excellent program, distributed 
through Sinclair Research and written by 
Psion Ltd. of England, is 90 percent Basic 
with several machine-code routines to 
handle some of the screen displays. The 
displays are superb and amazingly fast, 
considering that most of the program is 
in ZX Basic. It is a real bargain at $9.95. 
The tape loads on the first try and asks 
if you want to fly the whole course or just 
make the final approach. The final ap- 
proach aligns you perfectly with the run- 
way two miles out; from there it's up to 
you and the keyboard. 

The program has three separate dis- 
play modes. One is a view from within the 
cockpit. There are separate indicators for 
such things as gear position, fuel, rate of 
climb, flap position, heading, speed and 
your position in relation to your logged- 
on beacon. The horizon is shown through 
the windows, but the runway is not seen 
in this mode. 

The gauges are very realistic and are 
updated continuously. The automatic di- 
rection finder is a circle of dots with a 
small plane in the center. Your logged 
beacon is one of these dots and is flashing 
relative to its position to the heading of 
the plane. The flashing dot will move 
around the circle as you turn. 

The second mode is the Map, which 
shows a 20-mile area in which you fly. 
This mode shows all beacons, the runway, 
a mountain chain and the flashing loca- 
tion of your aircraft. The map is helpful in 
determining where you are in relation to 
the runway. If you get off course, it is dif- 
ficult to align yourself with the runway. 
The last and probably the most amaz- 
ing mode is the visual approach. This 
mode can be selected at any time, but 
will show the runway only if you are 
within two miles of it. The graphics here, 
understandably, are slightly crude, but 



the perspective angles and views are 
handled very realistically. The perspec- 
tive is updated twice each second and the 
final approach is made with the first view 
being from two miles out and the last be- 
ing the hash marks at the end of the run- 
way. Landing safely is very difficult until 
you learn to use the glide slope indicator 
in the left part of the screen and the 
speed/altitude indicator to the right. 

If you come in at too great an angle, you 
probably will crash due to a high bounce, 
but there are many other goofs which will 
also cause your early demise. 

When a crash occurs, the screen will 
rapidly dissolve pixel by pixel as though 
it were disintegrating. A crash report is 
then issued as to why you crashed, how 
fast you were going and where it oc- 
curred. If you do land successfully, a 
landing rating is given as though an in- 
structor was sitting next to you. 

The only drawback to the program is 
that all flying, maneuvers, etc. are in real 
time. To fly the entire course could take 
as long as 20 minutes. It could take 
longer if you have to go around because 
of a bad approach. 

Control is handled through the key- 
board, with the arrow keys simulating 
the movement of the control stick. 
Various other keys are used to modify the 
other functions such as flaps, gear, 
power, etc. This would be a great pro- 
gram for joysticks. 

My six-year-old loves to play this simu- 
lation and usually makes better landings 
than I do. Now when he sees a plane com- 
ing in at the local airport he says, "Yeah, 
he's got his gear down." (Sinclair Re- 
search Ltd., 2 Sinclair Plaza, Nashua, 
NH 03061. $9.95) 

Jim Stephens 
Nashville, TN 



Marauder 

This Apple game 
Is arcade excitement 
At its best 

Remember the thrill of playing Space 
Invaders for the first time? This rush can 
be experienced once again. 



On-line Systems has taken something 
genuinely exciting and added... more— a 
dash of Berserker, a pinch of Missile Com- 
mand, a dusting of Gorgon, a measure of 
Minotaur and a sprinkling of Star Blazer. 
What on earth could this product be? 

Something called Marauder, that's 
what. The authors, Rorke Weigandt and 
Eric Hammond, have packaged a genu- 
ine thrill-a-second arcade game. But 
you'll not find this alien-invasion tourney 
at your local quarter-gulper. This is 
strictly Apple computer fare. 

The player's restrictions are virtually 
nonexistent when participating in this 
attack upon an alien planet. Two differ- 
ing phases of play may be combined to 
form a tough and formidable single game 
or each phase may be played separately... 
sort of like getting three games for the 
price of one. The player selects an appro- 
priate skill level of from to 9. The selec- 
tions are made from the main menu, 
which appears after booting. 

Level One consists of your preliminary 
attack upon the alien world. The planet 
does everything in its power to prevent 
your success. Indestructible fireballs, 
mines and missiles fly heavenward in re- 
peated attempts at your utter annihila- 
tion. The only way to stop their assault is 
to destroy the specific turrets planetside 
by pounding them with bombs. However, 
there is the slight matter of a powerful 
force field protecting the alien emplace- 
ments. This field must be weakened be- 
fore your explosive charges will find their 
targets. 

What an array of objectives greets your 
trigger finger— missile bases, mine 
launchers, mobile laser turrets and a fire- 
ball launcher, located comfortably be- 
neath their protective envelopment. Div- 
ing to lower altitudes increases the 
rapidity of your bomb assaults, but hover 
too near the protective shield and your 
ship is merely a memory. 

The missiles fly at you from two direc- 
tions, with filling-shaking nuclear air- 
bursts attempting to neutralize your 
threat once and for all. The mines are 
nasty little adversaries, for they have a 
form of rudimentary intelligence which 
causes them to follow you. Contact with a 
mine means another lost attack ship. 
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The indestructible fireballs can be 
avoided somewhat easily at the lower 
skill levels, but it is the smart pilot who 
flattens the fireball launcher as soon as 
possible, regardless of the skill level 
selected. 

Once all enemy ground impediments 
have been removed, you are free to de- 
scend into a destroyed fireball launcher. 
This will initiate the second phase of 
Marauder. More than a casual attitude to- 
ward this maneuver is recommended. 
For, if part of the force field is still opera- 
tional, or you manage to miss the open- 
ing, your ship is immediately destroyed. 
In other words, take nothing for granted 
and be skillful in your rush to begin the 
second level. 

The screen clears and you watch as 
your ship lands adjacent to a power sta- 
tion. All about are rooms containing 
mazes. You must find the planet's power 
core and wreak havoc and destruction 
upon it. Actually, a single blast from your 
hand weapon will start the ball rolling. 

Once the power core has begun to dete- 
riorate, the planet is totally doomed. You 
have 2000 time units to get your little 
body back to your ship and leave the 
planet before the ceilings cave in. ..literal- 
ly. The power center is worth whatever 
bonus points are on the timer when you 



disable it. Safely leave the doomed planet 
and once again you're ready to start a 
fresh assault upon another planet. 

Oh, a slight inconvenience in this sec- 
ond phase are the robots. They, to be 
blunt about it, will try to stop you from 
blowing up their homeland— unreason- 
able little beggars! The nasty thing about 
these robots is that you can't see them 
until they are in your line of sight. Here 
you come, you little marauder, wheeling 
around a corner and running smack-dab 
into a gun-toting robot intent upon a 
rather quick autopsy of your remains. 
They can also see and hear you. Not that 
you're powerless against these emis- 
saries of death. You can outmaneuver 
them and you have your own weapon 
which will destroy them. It's just that 
there are so many of the tin men seeking 
your death that one gets the impression 
of not being too well liked. 

Phase one gratuitously gives you three 
ships to start the game, and you have a 
total of three marauder ships with which 
to garner success in the second phase. 
Should you ever reach the point in a cer- 
tain skill level that confidence causes 
rare bravado, merely increase the skill 
level to one that will offer challenge. 

In both phases, upper screen displays 
indicate the current high score, the num- 



ber of ships you have remaining, the total 
number of marauders you can com- 
mand, a bonus timer, a boost indicator 
and your current score. The escape key 
halts your game in progress; pressing 
any other key restarts the battle. On- 
Line's thoughtfulness allows you to re- 
start the game at any time, should the 
baddies prove too rough. 

The main menu is available by press- 
ing a Ctrl-C. The sound may be toggled 
on or off. 

As far as playing modes, either the key- 
board or a joystick may be utilized. 
Graphically, Marauder is well-done. The 
sound effects are quite appropriate. 
Utility-key features are a pleasant addi- 
tion. The coding of the program is, with- 
out question, above average. A great deal 
of thought went into Marauder to enable 
maximum enjoyment. This is not an ar- 
cade game you will tire of too soon. 

The price may seem a little steep, but 
remember, you're actually obtaining 
three games in one. Perhaps, in this man- 
ner, the consumer of software will, once 
again, get what he or she deserves... play- 
ability and a bargain! (On-line Systems, 
36575 Mudge Ranch Road, Coarsegold, 
CA 93675. $34.95.) 

Hartley Lesser 
Hancock, NH 




Hello thayuh. This is Eben Flow, proprietor 
of the Fish or Cut Bait Company, buyer and 
seller of lobstah bait for 49 years. My hobbies 
are collecting linoleum samples, squashing flies 
and playing pac-person on my home computer. 

But here on Martinicus Rock, off the coast of 
Maine, the power can be a tad erratic. So, to 
cure the brownout and blackout problems, 
and to keep them spikes and surges off my 
picture tube, I got me a MAYDAY 
Uninterruptible Power Supply from SUN 
RESEARCH. Them fellas fixed me up real good 
and real light on my pocketbook, too. Got me 
a MAYDAY for my mini-calcaputer with a 
voltage regulator and everything for only 325 
clams. They even included the battery in a nice 
waterproof box. Handy out here, you know. 
Now, if MAYDAY would only keep them sea 
dogs out of my barrel. . . 

MAYDAY - Protection even you can afford! 




SUN RESEARCH, INC. 

Box 210 

New Durham, NH 03855 

603/859-7110 

TWX 5102974444 



Circle 244 on Reader Service card. 



Microcomputing, January 1983 85 



The Game Room 




Run This Program 
And Jog Your Memory 

This program for the VIC-20 features four colorful and musical 
games which test and improve memory capabilities. 

By Zoltan Szepesi 



SEQUENCE S 2. REPEATING SEGUENC 



PRESS ft, F3,F5 OR F7" 



Listing 1. Repeat the Sequence program for the VIC-20. 

5 REM REPEAT THE SEQUENCE C. 1962 ZOLTAN SZEPESI 
1® REM 2*11 SAYBROOK ORIOE PITTSBURGH, PA 15235 

1 4 REM** I N I T I AL I SAT I ON*** ********** 

15 P0KE36879,13:PRINT"i|" 
20 PRINT"ns»"OUR WAYS TO PLAY: fl 1 . OWN MADE 

E" 
25 PRINT" 3. CHANGING SEQUENCE »4. SINGLE FLASHES" 
30 PRINT"SO**PRESS THE NUMBER:"; 
35 GETA$:IFA$=""THEN35 
40 XsUAL<A$) : PRINT* 

45 PRINT"S»**FOR INCREASING DIFFICULTY LEUEL 

50 GETA*:IFA$=" "THEN50 
55 IFA$=CHR$<133>THENT1=100:N1=4:T2=5 
60 I F A$=CHR$ < 1 34 > THENT 1 =50 : N 1 =8 : T2=3 
65 IFA$=CHR$<135)THENT1=10:N1=16:T2=2 
70 IFA*=CHR$<136>THENT1=1 :N1=32:T2=1 

75 B$="SaIflSlSfel5l2aiElaJl":Cf="PURP IIGREEN S£LUE SIYELL" 
80 DIMK<32) :U=36878:T=36876:S=7790:CO=38510:G=0:TT=0 
85 NM=1 :G=G+1 :Q=0 
90 PR I NT " 3" B$C$ : W=RND < -T I ) 
95 ONXGOTO200,250,300,350 

199 REM**OWN MADE SEQUENCES******** 

200 PRINT"J^>IC GIUES THE FIRST COLOR" :N=1 :K< 1 )=INT(RND< 1 )*4) :GOSUB400 
205 GOSUB450 : IFQ< >0THEN700 

210 NM=NM-fl :NsNM:PRINT"iyRDD A NEW COLOR" :T3=TI 

215 GETAf : I FA* ■ " " ANDT I -T3< T2*60THEN2 1 5 

220 IFTI-T3>T2*50THEN500 

225 K < N ) =UAL ( A$ ) -5 : GOSUB400 : GOSUB450 : 1 FQ< >0THEN70® 

230 GOTO210 

249 REM**REPEATING SEQUENCES******* 

250 PRINT "»J1C GIUES THE SEQUENCE" :N=NM :K<N)= INT. rRND< 1 >*4) :GOSUB40O 
255 GOSUB450 : 1 FQ< >0THEN700 

26© FOR I=1TO80O: NEXT 

265 FORN=lTONM:PRINT"»JIC GIUES THE SEQUENCE" :GOSUB4O0 : NEXTN 
270 NM=NM+1 :GOTO250 

275 FORI=1TO80O:NEXT 

299 REM**CHANGING SEQUENCES******** 

300 FORN=lTONM:PRINT"»JIC GIUES THE SEQUENCE" :K<N)=INT<RND^ 1 )*4) 
305 GOSUB400 : NEXTN : GOSUB450 : 1 FQ< >0THEN700 

310 FORI = 1TO800:NEXTI :NM=NM-fl :GOTO300 

349 REM**S INGLE FLASHES************ 

350 Psl 

355 T2=l :N=1 :K<N)=INT<RND<1)*4>:GOSUB400:GOSUB450:IFQ<>0THEN700 
360 FOR I ■ 1 TO400 : NEXT I : NM= 1 : N= 1 : P=P+ 1 : G0T0355 

399 REM**FLASHING COLOR AND SOUND** 

400 P0KEU,15:P0KET,135+K<N)*25:PRINT"B"B*+"«ISHBSTEP NUMBER:"; 
405 IFX=4THENPRINTP:G0T0415 

41® PRINTN 

4 1 5 FOR J=s0TO4 : FORL=CO+ J*22+6*K < N ) TOL+3 : POKEL , K < N ) +4 : NEXTL , J 

420 FORJ=0TO4:FORI=S+J*22+6*K<N)TOI+3:POKEI,160:NEXTI,J 

425 FOR J=0TOT 1 : NEXT J : POKET f 

430 PRINT"3"BfCf 

435 RETURN 

449 REM**REPEAT THE SEQUENCE******* 

450 FORN=lTONM:PRINT"aPEPEAT THE SEQUENCE" :T3=T I 
455 GETA$: IFA$=""ANDTI-T3<T2*60THEN455 

460 I FT I -T3 >T2*55THENQ= 1 : RETURN 
465 Y=UAL<A$) : I FY-5<>K.:;N> THENQ=2 : RETURN 
470 IFY-5=K<N>THENGOSUB4O0:NEXTN 
475 IFX=4THENN=P+1 
460 I FN=N1+1THENQ=3: RETURN 
485 RETURN 

499 REM ERROR MESSAGES************* 

500 PR I NT "nasi* YOU LOST- YOU WERE »*OT FAST ENOUGH" :G0T05 15 
510 PRINT" n0»*ERROR-YOU LOST" 

5 1 5 FORN= 1 TO 1 : NEXTN : I FX=4THENNH=P 

52© PRINT"H"NM-1"STEPS WERE CORRECT" : PR INT" jg NO. OF GAMES:"G 

525 P0KEU,15:REST0RE 

530 READTN : I FTN=- 1 THENPOKET+ 1 , :GOTO600 

535 READSI :POKET+l ,TN :FORI=lTOSI :NEXTI :POKET+l ,0:FORI=1TO10 :NEXTI :GOTO530 

540 DATA1 75, 100, 175, 100, 175, 100, 151 ,500, 0,300, 163, 100, 163, 100, 163, 100, 147, 500,- 

549 REM**CORRECTLY FINISHED******** 

550 PRINT"3!M**C0NGRATULATI0NS. tf/OU FINISHED WITH M"N1 ; "POINTS" 
555 PRINT"^0. OF GAMES :"G :TT=TT+N1 : PR I NT "»t* YOUR TOTAL IS:"TT 
560 PR I NT "M POINTS" :POKEU, 15 : RESTORE ( More 



The Repeat the Sequence program en- 
ables you to play three games whieh ex- 
ercise and improve both your visual and 
auditive memory. Another game in this 
program is useful for cheeking your reac- 
tion speed. The program (Listing 1) is 
written in Basic for the Commodore 
VIC-20 computer, but it could be modi- 
fied for use on other computers. In 
Listing 2 is the program converted for the 
CBM/PET. 

The basic idea of these games is the 
same as that of the SIMON (copyright 
1979 Milton Bradley Co.) However, by us- 
ing the computer with its display, a bet- 
ter communication between machine 
and player can be achieved. 

There are four different color squares 
displayed at four different places on the 
TV screen. Single color Hashes are pre- 
sented in random order, each accom- 
panied by their special sound Hash. You 
have to repeat it by pressing the same 
color keys (without pressing the control 
key). The colors used are purple, green, 
blue and yellow; consequently, the keys 
5, 6, 7 and 8 have to be pressed. If you re- 
peat the color and sound Hashes correct- 
ly, the game continues. Descriptions of 
the four games follow. 

Game 1. Create the Sequence. 

After you have repeated the first signal 
VIC gave, you have to add another signal . 
Following that, you have to repeat the se- 
quence of the previous signals and add 
another to it. Continue this way, until a 
given number of steps is finished (see Ta- 
ble 1), when VIC salutes you with the first 
eight notes of Beethoven's 5th Sym- 
phony. If you were not fast enough, or 
you made a mistake in repeating the se- 
quence correctly, VIC gives a noisy se- 
quence of the 5th Symphony and the 
game is finished. You could still choose to 
hear the last correctly repeated se- 
quence. 

Before starting with each game you 



Address correspondence to Zoltan 
Szepesi, 2611 Saybrook Drive, Pitts- 
burgh, PA 15235. 
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Listing 1 continued. 



MTHE LAST SEQUENCE <Y/N)" 



565 REFlDTN : I FTN=- 1 THEN60G 

570 READS I :POKET,TN:FORI=lTOSI :NEXTI :POKET,0:FORIslTO10 :NEXTI :G0T0565 

599 REM**SEE THE LAST SEQUENCE***** 

60© IFX=3ORX=4THEN650 

60S IFNMslRND(X=lORX=2>TMEN650 

610 PRINT"BKOO YOU WANT TO SEE 

615 GETR$:IFfi$=""THEN615 

620 I FP$< > " Y " flNDP$< > " N " TMEN6 1 5 

625 IFR$= M Y"TMEN PRINT'TTBtCf 

630 IFfi$s"N M TMEN650 

635 IFN=N1+1THENNM=NM+1 

640 FORN=lTONM-l :GOSUB400:NEXTN 

649 REM**WKNT TO CONTINUE?********* 

650 PRINT'TISWfOO YOU UfiNT TO SI. CONTINUE 
655 PRINT" SCMftNGED CONDITIONS »3. FINISH. 
669 GETRf : I Ffi$= " M THEN660 

665 Y=URL ( «$ > : I F Y<> 1 RNDY< >2RNDY< >3THEN660 
67Z ONYGOTO85,675,680 
675 RUN 
680 END 

699 REM**FOR STRCK CLERRING******** 

700 I FQ= 1 THENQ=0 : GOTO500 
705 IFQ=2THENQ=0:GOTO510 
710 I FQ=3THENQ=0 : GOTO550 

REROY. 



SRME WRY S2. CONTINUE WITH 
WfPRESS THE NUMBER. " 



Function 
key 

Fl 
F3 
F5 
F7 



Number of 
sequences 

4 

8 
16 
32 



Time 

between signals 

100 
50 
10 

1 



Time allowed 
to you 

5 seconds 
3 seconds 
2 seconds 
1 second 



Table 1 . Difficulty levels within a given game. 



Listing 2. Repeat the Sequence program for the PET. 



5 REM REPERJ FOR PET/CBN C. BY Z.SZEPESI 
10 PR I NT "n *» *REPERT THE SEQUEN CE***" 
PRINT" 



2611 SRVBROOK DR I UE, PITTSBURGH., PR 



15 

20 

25 

29 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 
100 
105 
110 
115 
199 
200 
205 

210 

215 

220 

225 

230 

235 

249 

250 

255 

260 

265 

270 

275 

299 

300 

305 

310 

349 

350 

355 

360 

399 



PRESS 1,2,3 OR 4" 



-" :PRINT"MKPO YOU WRNT INSTRUCTIONS (Y OR RNY> 
GETRf : IFRt=""THEN20 
I Fflf = " Y " THENGOSUB900 

REM** I N I T I RL I SRT I ON********************* 
D I MK < 32 > : S=330 1 : U=59467 : H=59466 : T=59464 : G=0 : TT=0 

PRINT'TIBM **FOUR WAYS TO PLRY : H l.OWN MADE SEQUENCE" 

PR I NT "S 2.REPERTING SEQUENCE" 

PR I NT "B 3. CHANGING SEQUENCE £ 4. SINGLE FLRSHES" 

PRINT"BB**PRESS THE NUMBER:"; 
GETR$ : IFA$=" "THEN55 
X=UAL < A$ ) : I F A$= " + M THENX=4 

PRINTX:PRINT"aM**FOR INCRERSING DIFFICULTY LEUEL 
GETRf : I FA* ■" "THEN70 

A=UAL < Af ) : I F Af = " + ■ THENA=4 

IFA=1THENT 1=100 :N1=4 :T2=5 

I FA=2THENT 1 =5© : N 1 =8 : T2=3 

IFA=3THENT1=10:N1=16:T2=2 

IFA=4THENT1=1 :N1=32:T2=1 

c$= M gaiSBia i 2 3 +" 

NMsl :G=G-H:Q=0 

PRINT M n"C$ :W=RND<-TI ) 

ONXGOTO200 , 250 , 300 , 350 

REM**OWN MRDE SEQUENCES**************** 

PRINT"g PET GIUES THE FIRST COLOR" :N=1 :K< 1 )=INT<RND< 1 )*4> :GOSUB400 

GOSUB450: IFQ< >OTHEN7O0 

NM=NM+l:N=NM:PRINT"g ADD A NEW COLOR" :T3=TI 

GETRf : I FRf = " " ANDT I -T3< T2*60THEN2 1 5 

I FT I -T3 >T2*50THEN500 

K<N)=UAL<Af>-l:IFAf="+"THENK(N>s3 

GOSUB400 :GOSUB450 : IFQ< >0THEN700 

GOTO210 

REM**REPERT ING SEQUENCES*************** 

PRINT-S MEMORIZE THE SEQUENCE" :N=NM :K<N>=INT<RND< 1 )*4) :GOSUB40O 

GOSUB450 : IFQ< >0THEN700 

FOR 1=1 TO800 : NEXT 

FORN=lTONM:PRINT"a MEMORIZE THE SEQUENCE" :GOSUB400 :NEXTN 

NM=NM+1 :GOTO250 

FOR I = 1 TO400 : NEXT I 

PEM**CHANG I NG SEQUENCES**************** 

FORN=lTONM:PRINT"g MEMORIZE THE SEQUENCE" :K(N)=INT(RND< 1 )*4) 

GOSUB400 :NEXTN :GOSUB450 : IFQ< >0THEN700 

FORI = 1TO400:NEXTI :NM=NM+1 :G0T0300 

REM**SINGLE FLASHES******************** 

P=l 

T2=l :N=1 :K<N)=INT(RND(1)*4) :GOSUB400:GOSUB450:IFQ<>0THEN700 

FORI=1TO400:NEXTI :NM=1 :N=1 :P=P+1 :G0T0355 
REM**FLASHING COLOR AND SOUND********** 




Enjoy The" 



SEXPLOSION 




Subscribe Today Take a break 
from the space wars and shoot em 
ups. The Dirty Book will bring you 
the latest collection of bedroom 
programs and games geared to 
creative, joyful living and 
loving. Here's a great 
opportunity to chart your 
own course to greater 
intimacy and satisfaction 
in the month to come. 



The 
■took 



Read how your fellow computerists 
enjoy these zesty programs. 

• French Post Cards • Bedtime Stories 

• Dirty Old Man • Animated Comics 

• Encounter • Interlude • Pornopoly 

• Sex Disk • Softporn • Whatzee 

• Wanna Play Footsie? • Zesty Zodiacs. 

• Street Life • Love Quotient #9 




Here s A New Contest You II 

Love To Enter! Submit your 
favorite micro-computer game pro- 
gram to the "Dirty Book" contest. 
You can win an expense-paid trip 
to fabulous .New Orleans and enjoy 
the exciting" French Quarter and all 
that jazz. The "Dirty Book" will 
expose your bedtime games and 
programs to thousands of prospec- 
tive buyers. Write for full details. 



Bourbon Street Press 

3225 Danny Park, New Orleans 

(Metairie). LA 70002 

(You must be of legal age to enter subscription) 



(504) 455-5330 



Name 



Company (if any) 
Address 






City 
State 



Zip 



Charter Subscnption 

1 yr 4 issues @29 95 

Single issue @9 95 

Oealer Inquiries or Call in Orders 

Bourbon St Press (504) 455-5330 

Signature 



Check enclosed 

COD — Company Only 

P0# 

Visa or 

MC# 



Expiration Date 
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Attache-style cases for carrying and pro- 
tecting your complete computer set-up. 
Accommodates equipment in a fully oper- 
ational configuration. Never a need to 
remove equipment from case. Simply 
remove lid, connect power, and operate. 

Apple II with Single Drive $109 
Apple II with Two Disk 

Drives 119 

Apple II, 9 Inch Monitor & 

Two Drives 129 

Apple III, Two Drives & 

Silentype Printer 139 

13 Monitor with 

Accessories 99 

AMDEK Color Monitor 1 1 9 

TRS-80 Model I, Expansion 

Unit & Drives 109 

TRS-80 Model III 129 

ATARI Computers with 

Peripherals 109 

Centronics 730/737 & 

Radio Shack Printer 89 

Epson MX70/80 or 

Microline 82A 89 

Epson MX100 Printer 99 

IDS 560 or Prism 

132 Printer 109 

Starwriter Printmaster 

F-10 Printer 119 

Okidata Microline 

83A or 84 Printer 99 

Prowriter 2 Printer 99 

Prowriter (Apple Dot Matrix) 



AP101 
AP102 

AP103 

AP104 

AP105 

AP106 
RS201 

RS204 
AT301 

P402 

P403 

P404 
P405 

P406 

P407 

P408 
P409 

IB501 
IB502 
HP601 
CM703 

CM704 

NS010 

CC80 

CC90 

CC91 

CC92 



Printer 89 

IBM Personal Computer 129 

IBM Monitor 99 

HP41 with Accessories 99 
Commodore Model 64 

with Drives 119 
Commodore Model 64 

with Dataset 109 

North Star Advantage 1 39 

Matching Attache Case (5") 85 

Matching Attache Case (3") 75 

Matching Accessory Case 95 

5.25 " Diskette Case 49 



compuTor case company 

5650 Indian Mound Court 

Columbus, Ohio 43213 

(614) 868-9464 



CALL TOLL FREE 
800-848-7548 




VISA 



J 



Listing 2 continued. 



40© 
405 
410 

415 

420 

425 

430 

449 

450 

455 

4-60 

465 

470 

475 

480 

485 

490 

499 

500 

510 

515 

520 

525 

530 

549 

550 



POKEU ,16: POKEH , 1 : POKET , 1 35+K < N > #25 : PR I NT M 

IFX=4THENPRINTP:G0T0415 

PRINTN 

FORJ=0TO6 :FORI=S+J*40+7*K<N)TOI+4 : POKE I , 160 : NEXT I , I 

FORJ=0TOT1 : NEXT J : POKEU, : POKEH, : POKET ,0 

PRINT'TrC* 

RETURN 

REM**REPEKT THE SEQUENCE*************** 

FORN=lTONM:PRINT"g REPEAT THE SEQUENCE" :T3=T I 

GETR t : I FR$= " ■ RNOT I -T3< T2*60THEN455 

I FT I -T3 ;: T2*55THENQ= 1 : RETURN 

V-URL < R t > - 1 : 1 F«$= " ♦ " THEN V=3 

IFY< >K<N>THENQ=2 : RETURN 

I FY=K i N ) THENGOSU&400 : NEXTN 

IFX=4THENN=P+1 

I FN=N 1 + 1 THENQ=3 : RETURN 

RETURN 



TEP NUMBER :" 



560 

599 

600 

605 

610 

615 

620 

625 

630 

635 

640 

649 

650 

655 

660 

665 

67to 

675 

680 

685 

699 

700 

705 

710 

799 

800 

805 

810 

815 

899 

900 

905 
910 
915 
920 

925 
930 

935 

945 



St5EGUENCE<Y/N>" 



Ml. CONTINUE 
S3. FINISH. 



SRME WRY' 



REM**ERROR MESSRGES******************** 

PR I NT "nsISJ* VOU LOST-YOU WERE NOT FRST ENOUGH" : GOTHS 15 

PRINT"^aB*ERROR-YOU LOST" 

FORN=lT01 :NEXTN:IFX=4THENNM=P 

PRINT"H"NM-1"STEPS WERE CORRECT" 

PRINT"a NO. OF GRMES:"G 

FORJ=1TO50O : NEXT J :GOTO600 

REM**CORRECTL Y F I N I SHED**************** 

PRINT"riSS**CONGRRTULRTIONS. YOU FINISHED tfWITH"Nl ; "POINT S" 

PRINT"H NO. OF GAMES : "G :TT=TT+N1 : PR INT" JWl*YOUR TOTAL ISf'TT" POINTS" 

GOSUB800 

REM**SEE THE LRST SEQUENCE************* 

I FX=3ORX=4THEN650 

I FNM= 1 AND < X= 1 ORX=2 ) THEN650 

PRINT"M*DO YOU WANT TO SEE THE LAST 

GETA$ : IFA$=" "THEN615 

IFA$< >"Y"ANDA$< >"N"THEN615 

IFA$="Y"THEN PRINT'TT'BfC* 

IFAf="N"THEN650 

I FN=N 1+1 THENNM=NM+ 1 

FORN=lTONM-l : GO SUB 4 00 : NEXTN 

REM**WANT TO CONTINUE ?**************♦** 

PRINT"^BS*DO YOU WANT TO 

PRINT" atZ. CONTINUE WITH CHANGED CONDITIONS 

PRINT "H*PRESS THE NUMBER" 

GETA$ : IFA$=" "THEN665 

S'=UAL<A$) : IFY<>1ANDY< >2ANDY< >3THEN665 

ONYGOTO 1 05 , 68© , 685 

G0T035 

END 

REM**FOR STACK CLEARING**************** 

I FQ= 1 THENQ=0 : GOTO500 

I FQ=2THENQ=0 : G0T05 1 

IFQ=3THENQ=0 :GOTO550 

REM**5-TH SYMPHONY***************^***** 

RESTORE : POKEU ,16: POKEH , 1 : FOR I = 1 T09 : READB : READS I : POKET , B : FOR J= 1 TOS I : NEXT J 

forj=itoi0:poket,0:nextj:nexti 
pokeu , : pokeh , : poket , : return 

DATA 157, 100, 157, 100,157,10©, 199,500,0,300, 177 , 1©©, 177 , 1©©, 177, 1©©, 21 1 ,5©0 

REM** I NSTRUCT I ONS********************** 

PRINT"nMM*YOU SEE FOUR DIFFERENT SQUARES FLASHED" 

PR I NT" HI N RANDOM ORDER, EACH ACCOMPANIED BY" 

PRINT"HTHEIR SPECIAL SOUND FLASHES. YOU HAUE" 

PRINT"fflTO REPEAT THE FLASH SEQUENCES BY" 

PRINT"HPRESSING THE KEYS: 1,2,3 OR +. ACCORDING" 

PRINT" JfTO THE ORDER OF SQUARE POSITIONS. IF YOU" 

PPINT"HREPEflT THE SQUARE AND SOUND FLASHES" 

PRINT"S>:uRRECTLY, THE GAME CONTINUES. ": PR INT" M*PRESS ANY KEY TO *.TAPT " 

GETAf : I FA$= " " THEN940 

RETURN 
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MODEMS -$89 




NEW! MYCOR series "L" acoustic coupled 
modem. Our most popular modem at a new 
low price. At $89, the "L" is today's best value 
in a modem. 

NOW YOU CAN USE THE NEW TIMESHARING 
SERVICES. Bell 103 orig. Carrier and "ON" in- 
dicators. State of the art design and acoustic 
coupling offer the best in performance and 
portability. 

"HOW TO" - Easy to read instructions are in- 
cluded. Use with any computer or terminal. 

Mycor"L" $89.00 

RS-232 cable $18.00 

Terms: MO, Check, VISA, MC in US add $3 for 
shipping. OK add 4% tax. 

tete-si&t 

901 N W 24 / Oklahoma City, OK 73106 
4055245955 
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LOWEST PRICES 

ON SOFTWARE 

AND ACCESSORIES 



We offer the lowest prices 
for computer software, 
peripherals and accessories. 
Before wasting your money by 
overpaying for your software 
and hardware, call or write 
for our products catalog. 

MC, VISA and COD accepted. 

Software, Etc. 

16037 Kelly Rd Suite #1 
Fort Meyers, Florida 33908 
(81 3) 936-1 1 52 (81 3) 482.8243 
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can choose one of four difficulty levels 
by pressing one of the programmable 
function keys (Fl. F3, F5 or F7). Table 1 
lists the different parameters defined by 
these keys. 

When the function key F3 is pressed 
(after the VIC asks it at the start of the 
game), eight sequences have to be cor- 
rectly repeated for successfully finishing 
the game. The time lag between signals 
will be short and you have to push the 
proper color within three seconds after 
the previous color was pushed. 

Game 2. Repeating Sequence. 

VIC starts by giving one signal. After 
you have repeated it successfully, VIC re- 
peats the previous signal and adds one 
new signal. You have to repeat this se- 
quence again. In following steps, VIC re- 
peats the previous sequence and adds a 
new one until the series is completed ac- 
cording to the number of sequences 
chosen. 

Game 3. Changing Sequence. 

This game is very much the same as 
Game 2. The only difference is that VIC 
does not repeat the previously given se- 
quence, but always starts a new se- 
quence with one more signal in it. 

Game 4. Single Plashes. 

In this game VIC gives only one signal 
at a time and you have to repeat it within 
one second. 

Table 2 shows the statement numbers 
and subjects of the different sections of 
the program. The list of main variables is 
shown in Table 3. 

The variables Nl, Tl and T2 are fixed 
by the four programmable keys in state- 
ments 55 to 70. You can change them by 
changing the numbers in these state- 
ments. The time between flashes (Tl) is 
only a relative value. It is in addition to 
the time it takes to display the col- 
or square. T2 is in seconds. In Game 4, 
T2 is redefined in statement 355. 

Since from the subroutine "REPEAT 
THE SEQUENCE" (statements 450 to 
485) the program exits at given circum- 
stances without using the return com- 
mand, the stack could be filled (alter 
about 13 games at the same game num- 
ber) and an error message "OUT OF 
MEMORY" could turn out. To avoid this 
disaster, three more, return commands 
were put in this subroutine with flag QQ. 
Following the subroutine "FOR STACK 
CLEARING" (statements 700 to 710) 
gives the proper jump statement. 

Similar stack filling can also happen 
when a FOR . . . NEXT loop is left before 
ending it. The first part of statement 515 
clears up this problem. 

The program needs 3127 bytes of 
memory; another 340 bytes are needed 
when it is executed. * 



Statement 
No. 

5-10 
15-95 
200-230 
250-275 
300-310 
350-360 
400-435 
450-485 
500-520 
525-540 
550-570 
600-640 
650-680 
700-710 



Subject and remarks 

Title and author 

Initialization. Choose game number and difficulty level 

Main program of game 1 

Main program of game 2 

Main program of game 3 

Main program of game 4 

Subroutine of color and sound Hashes 

Subroutine for repeating the sequence 

Error messages 

Noisy signals 

Correct finish. Playing 5th Symphony. (Data in 540) 

Repeat last correct sequence? 

Want to continue? 

For STACK clearing 

Table 2. List of principal sections of the program. 



Variable 

B$ 
C$ 
CO 
G 

K(N) 
Nl 

NM 
P 

9 
s 

SI 

T 

Tl 

T2 

T3 

TN 

TT 

X 



Remarks 

1 1 cursor down + purple code 

marking of color spots 

color memory location 

number of games in the same kind of game 

position of color spot at Nth flash in the sequence 

maximum number of flashes in a sequence 

number of flashes in a given sequence 

number of flashes in game 4 

flag when exit from subroutine 

screen memory location 

duration of musical notes 

voice number address 

time between flashes (see explanation below) 

time delay allowed, in seconds, when repeating flashes 

clock status, when measuring time delay T2 

pitch code of musical notes 

total number of points in the same kind of game 

game number 

Table 3. List of main variables. 
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SUPER SALE 



EPROM's 17 8u p 50u p 

2716 (5V. 450nS) $3.95 $3.55 CALL 

2732 (5V, 450nS) 4.75 4.40 CALL 

2532 (5V, 450nS) 7.65 5.95 CALL 

2764 (5V, 300nS) 16.95 14.50 CALL 

STATIC RAM 

6116P-3(150nS) 6.10 5.75 CALL 
2114L-2(200nS) — 1.62 CALL 

DYNAMIC RAM 

4164-2 (200nS) 7.90 7.49 CALL 

(150nS also available) CALL 

MISC 

CPU Z80A $5.29 ea. 

CDP-1854ACE (UART) $4.80 ea. 

16K RAM Expansion Kit 

for TRS-80 Mod III $11 .00/8 

J^. SUNTRONICS CO., inc. 

"~ 12621 CRENSHAW BOULEVARD 

^^7 HAWTHORNE, CALIFORNIA 90250 

"^^a^ - STORE HOURS: Mon Fn 9 00am to 6 30pm — Shi )0«mto5|>m 
IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE 

(213) 644-1149 1-800-421-5775 

Mm Order. $10, P/H: $2. Accept VISA. Mastercard, Check or MO 



'68' MICRO 



JOURNAL 

6800-6809-68000 



TM 



• The only ALL 68XX Computer Magazine 

USA 

1 YR.— $24.50 2 Yr.— $42.50 3 Yr.— $64.50 

•Foreign Surface Add $12 Yr. to USA Price 

Foreign Air Mail Add $35 Yr. to USA Price 

•Canada & Mexico Add $5.50 Yr. to USA Price 

OK, PLEASE ENTER MY 

SUBSCRIPTION 
Bill my: M/C □ — VISA D 



Card # 

Expiration Date 

For D1-Yr. D 2 Yrs. □ 3 Yrs. 

Enclosed: $ 

Name «_________»__^__ 

Street 



City_ 
State 



Zip. 



68 Micro Journal 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 
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A Subroutine Library 
At Your Fingertips 

Get organized in the use of subroutines by creating 
a subroutine library with Apple DOS. 



By Lawrence Kubicz 



If you do a fair amount of program- 
ming, you've probably noticed 
yourself using some of the same sub- 
routines over and over in a variety of 
programs. 

Functions like disk file handling, 
dollar formatting, menu selection, er- 
ror handling and variations on the 
somewhat limited Input statement 



crop up repeatedly. I refer to the sub- 
routines I write to implement these 
functions as "utility" subroutines. 

Without an organized approach to 
using these subroutines, they must be 
reinvented (or at least reentered) eacli 
time they are used. Imagine how 
much easier your programming 
would be if you could just select the 



92 HTAB 20-INT(LEN(T9$)/2):PRINT T9$: RETURN 
Listing 1. Example of a utility subroutine. 



1 REM * * SUB-CATCHER * * 

2 D$ = CHR$(4): REM CTRL-D 

3 HOME: PRINT: PRINT "SUB-CATCHER" 

4 VTAB 6: CALL -868: INPUT "HAVE YOU INSERTED LINE NUMBERS IN 
LINE 13? "; R$: R$ = LEFT$(R$,1) 

5 IFR$ = "Y" THEN 9 

6 IFR$<> "N" THEN 4 

7 PRINT: PRINT "INSERT THEM NOW, BY RE-ENTERING LINE 13.": 

PRINT "THEN, RUN THE PROGRAM AGAIN.": PRINT: LIST 13: PRINT: END 

8 VTAB 10: HTAB 21: FLASH: PRINT "INVALID FILE NAME": NORMAL: FOR 
I = 1 TO 500: NEXT I 

9 VTAB 10: CALL -868: INPUT "SUBROUTINE NAME->";N$: N= ASC 
(LEFT$(N$,1)): IF N<65 OR N>90 THEN 8 

10 PRINT: PRINT D$; "OPEN"; N$ 

11 PRINT D$; "WRITE "; N$ 

12 POKE 33,30 

13 LIST 1,2 

14 PRINT D$; "CLOSE"; N$ 

15 TEXT: HOME: END 

Listing 2. The Apple Sub-Catcher program allows storage of subroutines using their individual 
names and line numbers. 



needed routines from a catalog and in- 
sert them into your programs. The Ap- 
ple DOS Exec command provides 
such a capability. 

Exec is a seldom-used command; 
it's usually encountered when the pro- 
grammer needs to do something exot- 
ic, like the initializing of diskettes 
from within a program or the translat- 
ing of Integer to Applesoft Basic. The 
Apple DOS manual lists several other 
applications, including the inserting of 
subroutines into existing programs. 

Essentially, the Exec command 
reads a sequential text file from the 
disk and treats the input data just as if 
it had been entered from the keyboard. 

If the text file contains a program 
listing, that program would be entered 
into memory. Sounds just like the 
Load command, doesn't it? Unlike 
Load, however, Exec used in this 
manner will not erase the program al- 
ready in memory. 

That characteristic is what gives the 
Exec command the ability to insert 
lines into an existing program. Before 
discussing how to use this capability, a 
summary on the effective use of sub- 
routines is in order. 

Organizing Your Subroutines 

If you plan to use a subroutine in a 
variety of programs, it's a good idea to 
use the same line numbers for the sub- 



Address correspondence to Lawrence Kubicz, PO 
Box 14, Wurtsmith AFB, MI 48753. 
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;e 1000 COLOR 
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IARP COMPUTER 



List $1545 
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SUPERBRAIN II 

>uble Density 1894 

|uad Density 2274 

iper Density SD 2649 

lOMPUSTARS 

DEALERS CALL & SAVE 

Idvanced Micro Digital S-100 Super- 
fuad Single Board Computer Z8064K 
|AM, Disk Controller, 
k-232 ° n| y 6 " 

ILTOS — single and multi-user 

ICS-8000-15D List 5990 

Only 4699 

\RI 400 289 

800 655 

PRINTERS 

IKIDATA82A 489 

)ENTRONICS 739-1 499 

)S PRISM 80 743 

:PSON MX-80 FT 547 

MX-80 459 

MX-100 749 

vNADEX9501A 

iilent Scribe 1345 

IEC #3510 Letter Quality 1623 

ITOH F10 Letter Quality 1399 

;mith Corona TP-1 595 

RAXX 5V«" Add-on Drives 249 

lemory Merchant 16K static ... 159 
Central Data RAM S-100 64K ... 299 
Jystems Group 

IrAM S-100 64K 449 

iMicroangelo Video Graphics 715 



AMERICAN SQUARE COMPUTERS is 
>rganizing a World Wide Association 
>f Computer Dealers. Open a Store or 

.Jtart Work Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 

(Competitors charge a FRANCHISE FEE 
of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started 

(MAKING MONEY by HELPING 

I PEOPLE to put COMPUTERS to WORK. 

|Wri\e or Phone \o6ay. 

Which Computers are Best 9 . . . Free 
Insured Shipping at Low Rates 



We Repair 
Computers 




TELEVIDEO 

Televideo 910+ 518 

Televideo925 718 

Televideo 950 899 

Televideo Computers Call 

ADDS VIEWPOINT A-1 B 469 

ZENITH Z-19 Terminal 649 

Z-89 48K Computer 2119 

Z-90 64K DD 2399 

ZVM-121 ZENITH 

Green Screen monitor 125 

INTERTUBE III 

or EMULATOR $710 

AMDEK Color Monito. $329 

GODBOUT COMPUPRO 

Super Sixteen 8085/8088. The fastest 
8-16 bit computer! Runs 8 and 16 bit 
code' 128K Static RAM. 6MHz CPU's 
LIST 3440 SPECIAL 2569 

New: Systems 816/A. B, and C with 

enclosure and drives. 

816/A .... List 5495 .... Only 4395 

SEATTLE pure 16 bit computer is the 
fastest microcomputer by actual test! 
S-100, 128K Static RAM. 8 MHz 8086, 
22 slot Mainframe 

Model #2 List 3785 Only $3028 

#1 as above 

but 64 K List 2990 Only $2392 

IBM PC memory made by SEATTLE. 

Now with "Flash Disk" . . 192K = 697 

64K = 427 
CALIFORNIA COMPUTER 2210A 

List $1995 Only $1595 

Z80, 64K. I/O. Disk controller + CPM 
California main frame 484 

SYSTEMS GROUP computers run 
FRIENDLY OASIS Call SAVE 

QUAY COMPUTER 

Two drives ♦ CPM $1745 

Four user MPM 208K ♦ 

Hard Disk $5945 

TARBELLS 

Empire I & II have two 8" disk drives. 

The I is single sided, the II is double 

sided. 

FREE Business Software 

Empire I . . . List 4888 . . . Only 3495 

Corvus Hard Disk SAVE 

SSM Video BRD VB3 kit 361 

Spectrum Color ASM 223 



One hour free 

troubleshooting 

on business 

systems. 
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NORTH STAR 

ADVANTAGE 64K Green Phosphor. 
The Best Business Graphics, 2 Disks, 
Serial Port. Options CPM — Business 
programs $2894 



MICRO DECISION 

"A DEAL YOU CAN'T REFUSE' 1 
64K RAM, Z80, 4MHz, 2 Serial Ports, 
Disk Controller FREE SOFTWARE: 
CPM — Microsoft BASIC — BaZic 
—Wordstar— Logicalc— Correct-It. 





List 


Only 


with 1 5% M Disk . . 


$949 


. . . $1049 


with 2 5'/4" Disks . 


. 1545 


. . . 1400 




NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb for Business & Science 

Free Secretary Word Processor 

Horizon Standard is now HRZ-2-64K 

Quad 

Factory Assembled & Tested Only 

Horizon-2-64K-Quad $2894 

Horizon-1-64K-QHD5 3999 

Horizon RAM 64K 594 

Big Sale on Multi-User 

Time-Sharing SAVE 

North Star Hard Disk 18Mb 4295 

English to Basic Translator 75 

Zbasic 2 to 5 times faster! 325 

Secretary Word Processor 69 

Wordstar Word Processor 278 

Floating Point Board 699 

Oasis 699 

CPM for N*-Extra features 147 

Micro Mike Software CALL 

MICROSTAT $355 

Pascal-80 539 

Extra Precision BASIC 49 

Northword 179 

Infomanager 329 

General Ledger 399 

Accounts Receivable 399 

Accounts Payable 399 

Inventory 399 

Order Entry 399 

PROPAC 1299 

DOS • BASIC 5.2 28 

INTEGRAND mam framesS-100 Many 
models to choose from 

Only 200 & UP 

MODEMS 

DC HAYES - S-100 $329 

POTOMAC MICRO MAGIC 369 

SIGNALMAN 97 

CAT NOVATION 159 

AUTOCAT 215 



DECISION I 



"The I BM-360 on the Z-80 & S-100 BUS!" 

Sixteen Programs running simultan- 
eously! Free CPM, Microsoft BASIC, 
and WORDSTAR with complete system! 

DECISION 1 « 65K Static ♦ 

8" Disks DMA 3403 

DECISION 1 ♦ 65K Static ♦ 

2 5 V Disks 2795 

DECISION 1 ♦ 65K Static ♦ 

5" Disk + 5 Mb Hard Disk 4235 

DECISION 1-2user256K Static ♦ 
5" Disk + 5 Mb Hard Disk + 

MICRONIX 5830 

DECISION 1 — Z-80 ♦ I/O ♦ 65K 1915 
DECISION 1 — Rackmount ♦ 20 Mb 

HD - 8 DRV Reg. 6235 

Inventory Sale 5415 

MORROW Hard Disks 
up to 26 MEGABYTES 

HDC-M26 $3333 

HDC-M20 3333 

HDC-M10 2955 

DMA-M5 Reg. 1775 

Inventory Sale 1400 

DMA-M10 2235 

DMA-M16 2795 

MORROW 8 Disk 

Discus 2D ♦ CPM 600K . . Only $834 

Discus 2 ♦ 2 + CPM 1.2 Mb 1068 

Add Drives 2D 599 2 + 2 = 1795 
Discus 2D dual ♦ CPM . . . Only 1384 
Free Microsoft BASIC from MORROW 
with Discus system or hard disk. 



Full Time Graduate 
Technician on Duty. 



FAST FIGURE 

spread sheet 5' 



Most powerful 
or 8" 



99 



Wordstar 278 

All MicroPro Software for IBM. Apple, 
North Star, Morrow, etc SAVE! CALL 
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Factory Guarantees 



We Beat Prices 



COMPUTERS 



Jamestown N.C. 27282 919-883-1 105 
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routine. By doing so, you will always 
know where to GOSUB for a particu- 
lar function. In addition, this proce- 
dure will ensure that the desired line 
numbers are free when inserting the 
subroutine into a program. 

With this in mind, it is a sound prac- 
tice to reserve a block of line numbers 
for all your utility subroutines, many 
of which may remain unused in a par- 
ticular application. 

But which line numbers do you re- 
serve for this purpose? 

A subroutine call initiates a search 
for the line number called, starting at 
the beginning of the program and pro- 
ceeding line-by-line until the desired 
line number is found. Placing fre- 



quently-used subroutines at the begin- 
ning of the program will result in fast- 
er execution. I normally reserve lines 
40-499 for my utility subroutines, 
with a GOTO 500 in line 39 to get to 
the main body of the program. 

Since your utility subroutines will 
be used frequently, and therefore will 
be well debugged, there is no need to 
leave modification space between line 
numbers. You may use consecutive 
line numbers without worrying about 
the need for inserting modifications, 
thereby squeezing a lot of program- 
ming into a short range of lines. 

It's vitally important to keep track 
of variables. If you use a variable in a 
subroutine while the variable is being 



A FULL LINE OF SEMIDISKS 



MM MM MM ■ 

mm mm warn 

MM MM MJk MM MM MM MM 

JB JC8 MM MM -CI JOI MM JE 

^^W"«^B W^^B^m ^P*^^W tP"W "Mm "*»■■■■■ ^MVMHBJ <1BH| 

mm mm mm 4a mm mm- mm mm 







minimum! 



mil 



- ■ -- • 




S-100 



TRS 80 Model 2 



JH MM MM MM *** MM MM JO 
XM MM MM JO JO JO JO JO 
JSIJOJOJOJOJOJOJO 

jajojojoJOJOJOJO 

JO X. M k % JO JO JO JO - 

JOJOJOJOJOJOJOJO 
JO JO 4 tO JO JO 
, JO JO JO lO JO JO 
JO JO JO J..J JO JO JO , 



IBM Personal Computer 



Do you use your computer? Or does your computer use" you? Face it, if you're using floppies, your time is being wasted. 
Because a floppy is an inefficient random access storage device. Each time the processor wants to transfer data, it has to wait 
an eternity for the disk to rotate and the head to move. 

So what do you do? Get a SemiDisk, quick. It's a large capacity semiconductor memory board that is driven by software to 
operate like a disk drive. Without all the waiting. Do everything you'd do on a floppy or hard disk, with no modifications to your 
software or hardware. Two board sizes are available: 512K and 1 Megabyte, (the highest density microcomputer memory 
board in the world) And you can put up to 8 megabytes in a system by adding more storage boards. 

What do you need to use it? Just an S-100 system with CP/M 2.2. Or a TRS-80 Model 2 system with 
CP/M 2.2. Or an IBM Personal Computer. That's it. No special processors, DMA, I/O, or disk controllers are required. Plug it in 
and run the installation program, and you're on your way. Fast! Even better, we supply full source code to the driver software, in 
case you'd like to do your own interfacing. 

Best of all. the SemiDisk s price won't warp your wallet. Compare specs, cost/megabyte, storage capacity, and 
compatibility with the competition. You II see that the SemiDisk is a disk emulator truly worthy of the name. SemiDisk has 
battery-backup capability, too. 

Consider our limited warranty: A full year, covering all parts and labor. Consider our liberal 1 5 day return policy. Price? 
$ 1 995 for 5 1 2K byte SemiDisk, $2995 for 1 Megabyte SemiDisk. Both from stock. $ 1 0.00 for manual. VISA, Mastercard. COD 
orders accepted. Dealer and OEM inquiries welcomed. (Specify system type and disk format when ordering.) 



Someday, you'll get a SemiDisk. 
Until then, you'll just have to . . . 



wait. 



SemiDisk 



P.O. Box GG 
Beaverton. OR 97075 



(503)642-3100 



Call (503)646-55 1 for CBBS - /NW. a Semi-Disk-equipped computer bulletin board 
SemiDisk trademark of SemiDisk Systems; TRS-80 trademark of Radio Shack 

Circle 375 on Reader Service card. 
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used in the body of your program, the 
subroutine may make unwanted 
changes in the value of the variable, 
leading to subtle logical errors which 



There is no need to 

leave modification space 

between line numbers . . . 

thereby squeezing a lot 

of programming into 

a short range of lines. 



are difficult to locate. For this reason, 
it is necessary to reserve a block of 
variable names for your subroutines. 
One procedure is to use two-charac- 
ter variables ending in 9 (for instance 
T9$, 19) only in your utility subrou- 
tines. It's a simple matter to remem- 
ber not to use variables ending in 9 in 
the main body of your program. 

An Example Subroutine: 
Center Text (92) 

The one-liner in Listing 1 shows a 
useful utility subroutine. It takes a line 
of text, stored in string variable T9$, 
and centers it on the Apple's video 
screen. You call it by setting T9$ equal 
to the text to be centered and execut- 
ing a GOSUB 92. 

For example: 

500 HOME: T9$ = "PAGE" + STR$(P):GOSUB 92 

will print a page number at top-center 
on the screen. 

Note that I have included the line 
number in the subroutine's name- 
Center Text (92). This is the name of 
the text file in which the subroutine is 
stored. Including the line number in 
the name makes it easier to remember 
where to GOSUB to execute the de- 
sired function. 

Creating And Using A Subroutine 
Text File 

The Apple DOS manual lists a short 
program which will capture a pro- 
gram listing and save it in a text file 
called "Listing." 

A more generalized program, caWed 
"Sub-Catcher," is shown in Listing 2. 
This program permits you to store 
subroutines using their individual 
names and specified line numbers. 
You should save this program by us- 
ing the procedure described below, 
rather than by using the Apple DOS 
Save command. 

In other words, you should use Sub- 
Catcher to save itself. This allows you 



to insert Sub-Catcher after writing and 
debugging your subroutine, and then 
to use it to store the desired lines in a 
text file. 

Saving Sub-Catcher as a program 
will only allow you to load it before 
writing your subroutine. Otherwise, 
loading the program would erase your 
existing program. 

In order to use Sub-Catcher, it must 
reside in memory along with the sub- 
routine to be saved in a text file. To 
save the Sub-Catcher program itself, 
simply enter the program from the 
keyboard. To save a separate subrou- 
tine, first write and debug the subrou- 
tine, then use the Exec procedure de- 
scribed below to append Sub-Catcher 
to the routine already in memory. 
(The Sub-Catcher text file should have 
been saved previously to do this.) 

Next, change the line numbers in 
Line 13 to correspond with the range 
of line numbers in the subroutine to 
be saved. If you are saving Sub-Catch- 
er, Line 13 should read: 

13 LIST 1,15 

To save Center Text (92), use: 

13 LIST 92 

since the subroutine consists of only 

one line. 

Then, simply run the program. Use 
the Applesoft Run command, rather 
than the DOS Run Sub-Catcher com- 
mand, since Sub-Catcher does not ex- 
ist as a program file on the disk. If you 
forget to change Line 13 before run- 
ning the program, the procedures in 
lines 4-7 will give you an opportunity 
to do so. 

The only thing left to do is to enter a 
legal file name in response to the 
query Subroutine Name— >. A legal 
file name begins with a letter of the al- 
phabet and contains no commas. The 
program contains a check to ensure 
that only a legal file name is accepted. 

The program will then create a text 
file with the desired name, consisting 
of a listing of the program lines desig- 
nated in line 13. The subroutine later 
may be inserted into an existing pro- 
gram by simply entering Exec fol- 
lowed by the subroutine name, and 
then hitting Return. 

My subroutine library contains 
many other useful functions, such as 
an improved version of the Input 
statement, random-access disk rou- 
tines, dollar formatting, a printer tab 
function, time-delay or pause, ability 
to clear a specified space on the 
screen, "keystroke" entry queries, 
menu selection and error handling 
routines. ■ 



Circle 127 on Reader Service card. 



Circle 207 on Reader Service card. 



NOW YOU CAN 
PLAY GAMES 
ON THE 
NEC COMPUTER 




The Joy-Port 

• Takes 2 (expandable to 4) Atari Joysticks 
(not included) 

• Plugs into PC 8012 

• Requires no external power supply. 

Write for folder; dealers invited 
$122.95 (includes shipping) 

□UTHKIEST 

MICRO 

YSTEMS 

1401 W. University, Box 1464 
Stillwater, OK 74076 (405) 743-2480 




W.l.S.E 



W.I.5.E 



SERIAL, PARALLEL & REAL 
TIME CLOCK FOR H89 



m 



in 
m 



m 



PRICE LIST 

2S+2P4KTC without UART'j ond 
RS232 ic's for those customer* that 
have existing serial boards 

2S+2rWTC with UART's and 
RS232 ic's 

2S with UART's and cables 

2S upgrade kit to 2S+2P+RTC 

OPTIONS for 2S+2P-HCTC 

Optional on board rechargeable 
battery 

RS-232 cables internal board to 
backpanel (DTE or DCE) 

Parallel I/O Cobles (18 inches long) 
Connector on one end 
Connectors on both ends 

Centronics parallel cable to Printer 
(six feet long-2S+2P+RTC conneclor 
and Centronics connector on other) 

Demonstration programs-as in monuol 
and others when availoble. 

All diskettes are 5 1/4" 10 sector 
(CP/M or HDOS) 

OTHER Products for the H88/H89 
and EPSON Printers 



List Price 

$110.00 

$155.00 
S120.00 
$ 75.00 

$ 10.00 

S 15.00 

$ 6.00 
$ 15.00 

$ 50.00 
$ 10.00 



LU 
J! 



LU 
Ul 



LU 



Extender board for H88/89 

EPSON Serial Interface Board-RS232 



S 30.00 
S 37.50 



E 



\ 



Ul 

m 



WISCONSIN INTELLIGENT 5V5TEm5 
ENGINEERING 

Box 344 - 422 Third St., Baroboo, Wi 53913 

Specialist in CTicrrjcomputers 

(608)356-9432 

We Accept Master Card and VISA. 



LU 



W.l.S.E 



W.1.5.E 



Circle 391 on Reader Service card. 




LSI* SqftView 
REPLACEMENT CRT'S 

I For a Wide Variety of Terminals. 

- Amber or slow-decay green phosphor. 
- Anti-glare face. 
* Lead/Strontium impregnated glass to stop 
X-rays. 

- Exact replacements. 

- High contrast darkened glass and phosphor. 

- One year warranty. 

Now you can convert your terminal to world-class performance 
with the installation of an LSI Soft-View™ Replacement CRT. 
Available with your choice of European Amber or slow-decay 
Green, complete with an etched high-contrast, anti-glare screen. 

Available for DEC, Televideo, Hazeltine, TRS-80, Heath, 
Zenith, ADDS, and a wide variety of other monitors. 

Average cost is $99.95 (quantity discounts available). Red and 
blue phosphors also available. 






Lansley-St.Clair 

Instrumentation 
Systems, Inc. 



To order, call 
TOLL FREE 
1-800-221-7070 

In N.Y. State call: 
(212)989-6876 



132 West 24th Street. New York. N.Y. 1001 1 
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The Perfect Mate 
For the IBM PC 

This is no silent partner; the PC-Mate Speech Master synthe 
sizer board from Tecmar gives quality speech to your IBM. 



By James Deny 



Would you like your IBM Personal 
Computer to talk to you? There 
is a speech synthesizer board that can 
do just that— the PC-Mate Speech 
Master from Tecmar, Inc. (23600 Mer- 
cantile Road, Cleveland, OH 44122). 
The board costs $395 and is one of the 
products in the PC-Mate line of expan- 
sion chassis, memory and board add- 
ons for the IBM Personal Computer 
from Tecmar. This board will go into 
any expansion slot in the IBM PC or 
the PC-Mate. 

It performs text-to-speech conver- 
sion using both phoneme access, with 
the Federal Screw Works Votrax chip, 
and fixed vocabulary in ROM, with 
National Semiconductor's Speech Pro- 
cessor Chip (SPC). The software driv- 
er (SPEECH) for the board is supplied 
on disk and is functionally an overlay 
to PC-DOS. It does its job with mini- 
mal programming effort on the part of 
the user. 

Hardware 

National Semiconductor's SPC, the 
Digitalker, comes with vocabulary in 
pairs of ROMs and delivers high-qual- 
ity nonmechanical speech. The two- 
ROM set that comes with the Speech 
Master contains 143 words; two more 
ROMs would yield another 100 to 150 
words. Since there are eight sockets 
for ROMs, there is a possible vocabu- 
lary of about 560 words. Additional 



Address correspondence to James Deny, 1538 
Rowles Drive, Akron, OH 44313. 
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vocabulary ROMs are available in 
pairs in add-on kits. 

Votrax, on the other hand, works 
with phonemes and has no problems 
with enunciating words without a lex- 
icon. This chip produces speech 
which has a flat, mechanical quality 
—without inflection or variance— but 
the Speech Master board does permit 
some output compensations. 

There are three trim pots on the 
board for tone and volume control. 
They are located at the top so they 
can be reached and tweaked with 
the board installed and running. 
You can use them to match the Vo- 
trax and Digitalker output, adjust 
the board speaker volume and ad- 
just phoneme pitch. 

DIP switches are used to set the 
board's base address, 0B00 (hexadeci- 
mal). Actually, the Speech Master 
uses four ports— 0B00 through 0B03. 
The first two of these ports are used 
for controlling access to the fixed vo- 
cabulary, the third is for phoneme ac- 
cess and the fourth for interrupts, sta- 
tus and module selection. 

Interrupts shouldn't be used until 
you understand their use in the IBM 
PC. A single jumper (only one, no 
more) may be used to gain access to 
one interrupt request line out of the 
six that are available. 

Speech Master has an on-board mix- 
er, amplifier and speaker, which is 
enough for most tasks. An RCA phone 
plug is available on-board to enable 
use of an external speaker if that's 
needed. Power available on the board 



is adequate to drive an 8-ohm speaker, 
but anything more than that will expe- 
rience distortion unless it has its own 
power and amplifier. 

Software 

Driver software must be reloaded 
when the computer is powered up 
and after each program reset. Do this 
by running the program named En- 
glish. Once this software is loaded, 
output from the Speech Master can be 
obtained via print statements. For ex- 
ample, a Basic print instruction 

LPRINT CHR$(255) + "HOW ARE YOU 
TODAY?" 

would transmit the message to the 
talker instead of the printer due to the 
presence of the special character, 
CHR$(255), transmitted in the lead 
position. This example would select 
the Votrax device and the output 
would be phonemic. 

One of the nice features of the soft- 
ware furnished by IBM with the PC is 
the control-P command, which causes 
printer output to be displayed on the 
CRT screen. In similar fashion, Tec- 
mar software for this board has been 
written to use a control-T command to 
output to both the screen and the talk- 
er. A number of special operator com- 
mand choices are available that per- 
mit complete flexibility in the choice 
of output modes. 

Using Vocabulary 

The vocabulary furnished in the 
two ROMs on the board is shown in 
Table 1. 



If you want to use any of these 
words, select the Digitalker with a 
CHR$(254) and then specify them in 
the following manner: 

LPRINT CHR$(254) + CHR$(26) + CHR$(77) 
+ CHR$(129) 

This message is, "Eighty degrees." 

Using Phonemes 

Phonemes available with the Votrax 
chip are given in Table 2; Table 3 has 
the same list rearranged according to 
the type of sound involved. 

Software adjustment for the flatness 
of the phoneme speech output is done 
with pauses based upon encountering 
(and recognizing) commas, periods, 
colons and semicolons. Pitch changes 
are also used to inflect sentence com- 
pletion at a period and inquiry at a 
question mark. 



Speech output is also better if you 
spell words phonetically, such as 
' ' compewter ' ' in place of ' ' computer. ' ' 
The program listing might look bad, 
but the sound will improve. Experi- 
ment a little. 

In order to output the message 
"Eighty degrees" using phonemes, se- 
lect the Votrax chip with the code 
CHR$(255) and give it the text: 

LPRINT CHR$(255) + "EIGHTY DEGREES" 

Vocabulary and phoneme outputs 
may be mixed if you want the best of 
both worlds. 

More Advanced Programming 

There are more complicated mat- 
ters for those who like to deal with 
such things. Fortunately, you don't 
need to know assembly language be- 
cause sufficient instructions are avail- 



Word Code 


Word 


Word 


Code Word 


Word 


Code Word 





(0 Hex) 


This is 
digitalker 


48 


(30 Hex) Q 


96 


(60 Hex) Is 


1 


(1 Hex) 


One 


49 


(31 Hex) R 


97 


(61 Hex) It 


2 


(2 Hex) 


Two 


50 


(32 Hex) S 


98 


(62 Hex) Kilo 


3 


(3 Hex) 


Three 


51 


(33 Hex) T 


99 


(63 Hex) Left 


4 


(4 Hex) 


Four 


52 


(34 Hex) U 


100 


(64 Hex) Less 


5 


(5 Hex) 


Five 


53 


(35 Hex) V 


101 


(65 Hex) Lesser 


6 


(6 Hex) 


Six 


54 


(36 Hex) W 


102 


(66 Hex) Limit 


7 


(7 Hex) 


Seven 


55 


(37 Hex) X 


103 


(67 Hex) Low 


8 


(8 Hex) 


Eight 


56 


(38 Hex) Y 


104 


(68 Hex) Lower 


9 


(9 Hex) 


Nine 


57 


(39 Hex) Z 


105 


(69 Hex) Mark 


10 


(A Hex) 


Ten 


58 


(3A Hex) Again 


106 


(6A Hex) Meter 


11 


(B Hex) 


Eleven 


59 


(3B Hex) Ampere 


107 


(6B Hex) Mile 


12 


(C Hex) 


Twelve 


60 


(3C Hex) And 


108 


(6C Hex) Milli 


13 


(D Hex) 


Thirteen 


61 


(3D Hex) At 


109 


(6D Hex) Minus 


14 


(E Hex) 


Fourteen 


62 


(3E Hex) Cancel 


110 


(6E Hex) Minute 


15 


(F Hex) 


Fifteen 


63 


(3F Hex) Case 


111 


(6F Hex) Near 


16 


(10 Hex) 


Sixteen 


64 


(40 Hex) Cent 


112 


(70 Hex) Number 


17 


(11 Hex) 


Seventeen 


65 


(41 Hex) 400Hz Tone 


113 


(71 Hex) Of 


18 


(12 Hex) 


Eighteen 


66 


(42 Hex) 80Hz Tone 


114 


(72 Hex) Off 


19 


(13 Hex) 


Nineteen 


67 


(43 Hex) 20MS Silence 


115 


(73 Hex) On 


20 


(14 Hex) 


Twenty 


68 


(44 Hex) 40MS Silence 


116 


(74 Hex) Out 


21 


(15 Hex) 


Thirty 


69 


(45 Hex) 80MS Silence 


117 


(75 Hex) Over 


22 


(16 Hex) 


Forty 


70 


(46 Hex) 160MS Silence 


118 


(76 Hex) Parenthesis 


23 


(17 Hex) 


Fifty 


71 


(47 Hex) 320MS Silence 


119 


(77 Hex) Percent 


24 


(18 Hex) 


Sixty 


72 


(48 Hex) Centi 


120 


(78 Hex) Please 


25 


(19 Hex) 


Seventy 


73 


(49 Hex) Check 


121 


(79 Hex) Plus 


26 


(1A Hex) I ghty 


74 


(4A Hex) Comma 


122 


(7A Hex) Point 


27 


(IB Hex) 


Ninety 


75 


(4B Hex) Control 


123 


(7B Hex) Pound 


28 


(1C Hex) Hundred 


76 


(4C Hex) Danger 


124 


(7C Hex) Pulses 


29 


(ID Hex) Thousand 


77 


(4D Hex) Degree 


125 


(7D Hex) Rate 


30 


(IE Hex) 


Million 


78 


(4E Hex) Dollar 


126 


(7E Hex) Re 


31 


(IF Hex) 


Zero 


79 


(4F Hex) Down 


127 


(7F Hex) Ready 


32 


(20 Hex) 


A 


80 


(50 Hex) Equal 


128 


(80 Hex) Right 


33 


(21 Hex) 


B 


81 


(51 Hex) Error 


129 


(81 Hex) SS (1) 


34 


(22 Hex) 


C 


82 


(52 Hex) Feet 


130 


(82 Hex) Second 


35 


(23 Hex) 


D 


83 


(53 Hex) Flow 


131 


(83 Hex) Set 


36 


(24 Hex) 


E 


84 


(54 Hex) Fuel 


132 


(84 Hex) Space 


37 


(25 Hex) 


F 


85 


(55 Hex) Gallon 


133 


(85 Hex) Speed 


38 


(26 Hex) 


G 


86 


(56 Hex) Go 


134 


(86 Hex) Star 


39 


(27 Hex) 


H 


87 


(57 Hex) Gram 


135 


(87 Hex) Start 


40 


(28 Hex) 


I 


88 


(58 Hex) Great 


136 


(88 Hex) Stop 


41 


(29 Hex) 


J 


89 


(59 Hex) Greater 


137 


(89 Hex) Than 


42 


(2A Hex) K 


90 


(5A Hex) Have 


138 


(8A Hex) The 


43 


(2B Hex) 


L 


91 


(5B Hex) High 


139 


(8B Hex) Time 


44 


(2C Hex) M 


92 


(5C Hex) Higher 


140 


(8C Hex) Try 


45 


(2D Hex) N 


93 


(5D Hex) Hour 


141 


(8D Hex) Up 


46 


(2E Hex) O 


94 


(5E Hex) In 


142 


(8E Hex) Volt 


47 


(2F Hex) 


P 


95 


(5F Hex) Inches 


143 


(8F Hex) Weight (2) 



Note I: 'SS' makes any singular word plural. *S' must be the statement that follows the 
word that is to be plural. It adds an 4 S' to that statement. For example, 'DOG' becomes 
DOGS'. 

Note 2: Address 143 is the last legal address in this particular word list. Exceeding address 
143 will produce pieces of unintelligible invalid speech data. 



Table 1. Vocabulary contained in the National Semiconductor SPC Digitalker ROMs furnished 
with the Tecmar PC-Mate Speech Master. 



Circle 235 on Reader Service card. 




Train at home 
in spare time! 
No previous experience needed! FOR HOME or 

BUSINESS... WHAT, WHEN, HOW! 

Learn how and why a computer can help 
you. Learn to write your own computer 
programs. See how easy it is to use dif- 
ferent programs already available. See 
how they fit into your home or business 
operations. ..budgeting, real estate, book- 
keeping, inventories, expenses, pricing, 
profit margins, investments, interest, 
taxes, shopping lists, vacation planning, 
addresses, phone numbers, routing. ..hun- 
dreds more including foreign languages, 
computer games and graphics. Never 
again be at the mercy of a so-called 
"computer expert." Know what really 
happens when you get a computer prob- 
lem from a bank, store, loan company, oil 
company, utility or anyone else. You'll be 
able to talk their language. ..understand 
why and how things happen. ..be able to 
take the offensive when you're the victim 
of a computer error. 

EXPERTS SHOW YOU 
WHAT TO DO, HOW TO 
DO IT. ..TO MAKE YOUR 
LIFE EASIER 

Everything is explain- 
ed in easy-to-under- 
stand language with 
plenty of examples. 
Step-by-step direc- 
tions take you through 
basic computer pro- 
gramming. You learn 
everything you need to 
know to use the com- 
puter. You'll be able to 
understand computer 
experts and talk their 
language...storage, 
systems, terminals... 
you'll learn it all and 
much, much more. 




*m 




NOW... 
ALL THIS 



IN ONE COURSE! 



• Computer Training • Computer Programming 

• Computer Applications • Computer Games 

Find out what you need to 

know about computer operations 



TIMEX COMPUTER 
INCLUDED WITH 
YOUR TRAINING 
Plugs into any TV! 




SEND FOR 
FREE FACTS! 



SINCE 1891 



COMPUTER TRAINING, Dept. DL013 
Scranton, Pennsylvania 18515 



Please rush me free facts and color brochure 
that tells how I can learn computer applica- 
tions, programming and operation at home in 
spare time. NO SALESMAN WILL CALL. 
Name Age 

Address 

City/State/Zip 



J 
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Circle 372 on Reader Service card. 



Kr ell's College Board 

SAT* 

Preparation Series 

NEW FOR 82 



A COMPREHENSIVE PREPARATION 
PACKAGE / 30 PROGRAMS / $299.95 

1. Diagnostic analysis 

2. Prescription of individual study plans 

3. Coverage of all SAT* skills 

4. Unlimited drill and practice 

5. SAT* Exam Question simulator 

6. All questions in SAT* format and at 
SAT* difficulty level 

7. Instantaneous answers, explanations 
and scoring for problems 

8. Worksheet generation and performance 
monitoring - (optional) 

9. A complete record management system- 
(optional) 

10. Systematic instruction in pertinent math, 
verbal & test taking skills - (optional) 

Krai's unique logical design provides personal- 
ized instruction for each student according to 
individual needs. 

APPLE, ATARI, COMMODORE, CBM/PET, 
CP/M, IBM.. RADIO SHACK TRS-80 



LOGO $99 

NO FRILLS PAK 

1. Two copies of Krell's LOGO for Apple II* 

2. Utility Disk with M.l.T.'s valuable 
demo programs including Dynatrack 

3. The official M.I.T. technical manual LOGO 
FOR APPLE II by H. Abelson & L. Klotz 

No Frills Turtle Price $99.00 

FRILLS FOR LOGO 

FRILLS FOR LOGO / Support Pak for: 
M.I.T. LOGO, KRELL & TERRAPIN INC. 

1. Krell utility disk 

2. Alice in L0G0LAND 

3. LOGO for Apple II - by H. Abelson 

4. Alice in Logoland Primer 

5. Comprehensive wall chart 

6. LOGO & Educational Computing Journal 

$89.95 

NO FRILLS LOGO AND 

ALL THE FRILLS COMBO 

FOR APPLE II* $149.95 



SPRITES NOW AVAILADLE 
FOR LOGO 

Call for information 



ALSO AVAILABLE 

Time Traveler / Odyssey in Time 

Competency/Proficiency Series 

Pythagoras and the Dragon 

Isaac and F. G. Newton / Micro Deutsch 

Super Star Baseball / Sword of Zedek 

Krell Game Pack 

CALL FOR DETAILS AND PRICES 







SOFTWARE CORR 

Tfm stm ol the art m tducabonal computing 

1 320 Stony Brook Ro*d / Stony Broofc NY 11 790 

T«l«phon« 516 751 5139 

Krell Software Corp has no official ties *ith the College 

Entrance Eiaminatioo Board or the Educational Testing Service 

Kretl is however a supplier of products to the i T S 

'Trademarks of Apple Comp Cxxp Tandy Gyp Commodore Corp 
Digital Research Corp I 6 M Atari Corp Tenawn lr< 

PROGRAMS AVAILABLE FOR THE TRS80 APPLE II PET 4 ATARI 

H Y S residents add sales tax 



able in Basic. 

You will find that the Digitalker out- 
put can be terminated before it is com- 
plete by presenting the next request to 
the input port before the prior instruc- 
tion is finished. The Votrax chip, on 
the other hand, doesn't turn off a pho- 
neme until it is commanded to do so. 

Communication with the Speech 
Master is handled through the four 
ports that carry the addresses OBOO 
through OB03 (2816 through 2819 
decimal). 

The documentation that comes with 
the board contains two small Basic 
demonstration routines illustrating 
methods of handling the devices (see 
Listing 1). 

The Out function transmits data 
that follows the comma to the given 



address; e.g., line 30 transmits an 8 to 
address 2819 (which turns on bit 3 and 
turns off all other bits) to enable the 
Votrax chip. The program then calls 
for the 64 phonemes available to be 
spoken in turn, each executing the 
loop in lines 100 and 110 while wait- 
ing for the previous phoneme to 
finish. 

A similar demonstration program 
is available to exercise the SPC Digi- 
talker chip and the ROM vocabu- 
lary. The SPC is enabled by turning 
on bit 2, address 2819, and turning 
off all other bits at that address, line 
30 (see Listing 2). 

Applications 

Uses for the Speech Master have 
been found in business and industrial 



Phoneme 


Phoneme 


Duration 


Example 


Phoneme 


Phoneme 


Duration 


Example 


Codes 


Symbol 


in msec. 


Word 


Codes 


Symbol 


(ms) 


Word 


(00 Hex) 


EH3 


59 


jacket 


32 (20 Hex) 


A 


185 


day 


1 (01 Hex) 


EH2 


71 


enlist 


33 (21 Hex) 


AY 


65 


day 


2 (02 Hex) 


EH1 


121 


heavy 


34 (22 Hex) 


Yl 


80 


yard 


3 (03 Hex) 


PAO 


47 


no sound 


35 (23 Hex) 


UH3 


47 


mission 


4 (04 Hex) 


DT 


47 


butter 


36 (24 Hex) 


AH 


250 


mop 


5 (05 Hex) 


A2 


71 


made 


37 (25 Hex) 


P 


103 


past 


6 (06 Hex) 


Al 


103 


made 


38 (26 Hex) 


O 


185 


cold 


7 (07 Hex) 


ZH 


90 


azure 


39 (27 Hex) 


I 


185 


pin 


8 (08 Hex) 


AH2 


71 


honest 


40 (28 Hex) 


U 


185 


move 


9 (09 Hex) 


13 


55 


inhibit 


41 (29 Hex) 


Y 


103 


any 


10 (OA Hex) 


12 


80 


inhibit 


42 (2A Hex) 


T 


7] 


tap 


1 1 (OB Hex) 


11 


121 


inhibit 


43 (2B Hex) 


R 


90 


red 


12 (OC Hex) 


M 


103 


mat 


44 (2C Hex) 


E 


185 


meet 


13 (OD Hex) 


N 


80 


sun 


45 (2D Hex) 


W 


80 


win 


14 (OE Hex) 


B 


71 


bag 


46 (2E Hex) 


AE 


185 


dad 


15 (OF Hex) 


V 


71 


van 


47 (2F Hex) 


AE1 


103 


after 


16(10 Hex) 


CH* 


71 


chip 


48 (30 Hex) 


AW2 


90 


>alty 


17 (11 Hex) 


SH 


121 


shop 


49 (31 Hex) 


UH2 


71 


about 


18 (12 Hex) 


Z 


71 


zoo 


50 (32 Hex) 


UH1 


103 


uncle 


19(13 Hex) 


AW1 


146 


lawful 


51 (33 Hex) 


UH 


185 


cup 


20(14 Hex) 


NG 


121 


thing 


52 (34 Hex) 


02 


80 


for 


21 (15 Hex) 


AH1 


146 


father 


53 (35 Hex) 


Ol 


121 


aboard 


22 (16 Hex) 


001 


103 


looking 


54 (36 Hex) 


IU 


59 


you 


23 (17 Hex) 


00 


185 


book 


55 (37 Hex) 


Ul 


90 


you 


24 (18 Hex) 


L 


103 


land 


56 (38 Hex) 


THV 


80 


the 


25 (19 Hex) 


K 


80 


trick 


57 (39 Hex) 


TH 


71 


thin 


26(1 A Hex) 


J* 


47 


judge 


58 (3A Hex) 


ER 


146 


bird 


27 (IB Hex) 


H 


71 


hello 


59 (3B Hex) 


EH 


185 


get 


28 (1C Hex) 


G 


71 


get 


60 (3C Hex) 


El 


121 


be 


29 (ID Hex) 


F 


103 


fast 


61 (3D Hex) 


AW 


250 


call 


30 (IE Hex) 


D 


55 


paid 


62 (3E Hex) 


PA1 


185 


no sound 


31 (IF Hex) 


S 


90 


pass 


63 (3F Hex) 


STOP 


47 


no sound 


T must precede 


4 CH' to prod 


uce CH sound 




'D' must precede 


'J' to produce J sound 




Table 2. Ph 


onemes and their durations for the Federal Screw Works Votrax device used 


with tfw 


Tecmar PC-Mate Speech Master. 













Phoneme Categories Acco 


rding to Production Features 






'Voiced' 'Voiced' 


Fricative 






No 


Voiced 


1 rival. Stop 


Stop 


Fricative 


Nasal 


Sound 


E EH AE UH 


OOl Z B 


T 


S 


M 


PAQ 


Fl EH1 AE1 UH1 


R ZH D 


DT 


SH 


N 


PA1 


Y EH2 AH UH2 


ER J G 


K 


CH 


NG 


STOP 


Yl EH3 AH1 UH3 


L V 


P 


TH 






1 A AH2 O 


IU THV 




1 






11 Al AW Ol 


U 




H 






12 A2 AW1 02 


Ul 










13 AY AW2 00 


W 










Table 3. Votrax phonemes grouped by production features: voiced, fricative and nasal. 
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AARDVARK - THE ADVENTURE PLACE 

ADVENTURES FOR OSI, TRS-80, TRS-80 COLOR, SINCLAIR, PET, VIC-20 



ADVENTURES — Adventures are a unique 
form of computer game. They let you spend 
30 to 70 hours exploring and conquering a 
world you have never seen before. There is 
little or no luck in Adventuring. The rewards 
are for creative thinking, courage, and wise 
gambling — not fast reflexes. 

In Adventuring, the computer speaks and 
listens to plain English. No prior knowledge 
of computers, special controls, or games is re- 
quired so everyone enjoys them — even people 
who do not like computers. 

Except for Quest, itself unique among Ad- 
venture games. Adventures are non-graphic. 
Adventures are more like a novel than a comic 
book or arcade game. It is like reading a par- 
ticular exciting book where you are the main 
character. 

All of the Adventures in this ad are in Basic. 
They are full featured, fully plotted adventures 
that will take a minimum of thirty hours (in 
several sittings) to play. 

Adventuring requires 16k on Sinclair, TRS- 
80, and TRS-80 Color. They require 8k on OSI 
and 13k on VIC-20. Sinclair requires extended 
BASIC. 

TREK ADVENTURE by Bob Retelle - This 
one takes place aboard a familiar starship and 
is a must for trekkies. The problem is a famil- 
iar one — The ship is in a "decaying orbit" 
(the Captain never could learn to park!) and 
the engines are out (You would think that in 
all those years, they would have learned to 
build some that didn't die once a week). Your 
options are to start the engine, save the ship, 
get off the ship, or die. Good Luck. 

Authors note to players — I wrote this one 
with a concordance in hand. It is very accurate 
— and a lot of fun. It was nice to wander 
around the ship instead of watching it on T.V. 

CIRCLE WORLD by Bob Anderson - The 

Alien culture has built a huge world in the 
shape of a ring circling their sun. They left 
behind some strange creatures and a lot of ad- 
vanced technology. Unfortunately, the world 
is headed for destruction and it is your job to 
save it before it plunges into the sun! 

Editors note to players — In keeping with 
the large scale of Circle World, the author 
wrote a very large adventure. It has a lot of 
rooms and a lot of objects in them. It is a very 
convoluted, very complex adventure. One of 
our largest. Not available on OSI. 

HAUNTED HOUSE by Bob Anderson - This 
one is for the kids. The house has ghosts, gob- 
lins, vampires and treasures — and problems 
designed for the 8 to 13 year old. This is a 
real adventure and does require some thinking 
and problem solving — but only for kids. 

Authors note to players — This one was fun 
to write. The vocabulary and characters were 
designed for younger players and lots of things 
happen when they give the computer com- 
mands. This one teaches logical thought, map- 
ping skills, and creativity while keeping their 
interest. 



DERELICT by Rodger Olsen and Bob Ander- 
son — For Wealth and Glory, you have to ran- 
sack a thousand year old space ship. You'll 
have to learn to speak their language and 
operate the machinery they left behind. The 
hardest problem of all is to live through it. 

Authors note to players — This adventure 
is the new winner in the "Toughest Adventure 
at Aardvark Sweepstakes". Our most difficult 
problem in writing the adventure was to keep 
it logical and realistic. There are no irrational 
traps and sudden senseless deaths in Derelict. 
This ship was designed to be perfectly safe for 
its' builders. It just happens to be deadly to 
alien invaders like you. 




NUCLEAR SUB by Bob Retelle - You start 
at the bottom of the ocean in a wrecked Nu- 
clear Sub. There is literally no way to go but 
up. Save the ship, raise her, or get out of her 
before she blows or start WWI 1 1 . 

Editors note to players — This was actually 
plotted by Rodger Olsen, Bob Retelle, and 
someone you don't know — Three of the nas- 
tiest minds in adventure writing. It is devious, 
wicked, and kills you often. The TRS-80 Color 
version has nice sound and special effects. 

EARTHQUAKE by Bob Anderson and Rodger 
Olsen — A second kids adventure. You are 
trapped in a shopping center during an earth- 
quake. There is a way out, but you need help. 
To save yourself, you have to be a hero and 
save others first. 

Authors note to players — This one feels 
good. Not only is it designed for the younger 
set (see note on Haunted House), but it also 
plays nicely. Instead of killing, you have to 
save lives to win this one. The player must 
help others first if he/she is to survive — I like 
that. 



PYRAMID by Rodger Olsen — This is one of 
our toughest Adventures. Average time 
through the Pyramid is 50 to 70 hours. The 
old boys who built this Pyramid did not mean 
for it to be ransacked by people like you. 

Authors note to players — This is a very 
entertaining and very tough adventure. I left 
clues everywhere but came up with some in- 
genous problems. This one has captivated 
people so much that I get calls daily from as 
far away as New Zealand and France from 
bleary eyed people who are stuck in the 
Pyramid and desperate for more clues. 

QUEST by Bob Retelle and Rodger Olsen — 

THIS IS DIFFERENT FROM ALL THE 
OTHER GAMES OF ADVENTURE!!!! It is 
played on a computer generated map of 
Alesia. You lead a small band of adventurers 
on a mission to conquer the Citadel of Moor- 
lock. You have to build an army and then arm 
and feed them by combat, bargaining, explora- 
tion of ruins and temples, and outright ban- 
ditry. The game takes 2 to 5 hours to play 
and is different each time. The TRS-80 Color 
version has nice visual effects and sound. Not 
available on OSI. This is the most popular 
game we have ever published. 

MARS by Rodger Olsen - Your ship crashed 
on the Red Planet and you have to get home. 
You will have to explore a Martian city, repair 
your ship and deal with possibly hostile aliens 
to get home again. 

Authors note to players — This is highly 
recommended as a first adventure. It is in no 
way simple— playingtime normally runs from 
30 to 50 hours — but it is constructed in a 
more "open" manner to let you try out ad- 
venturing and get used to the game before 
you hit the really tough problems. 




ADVENTURE WRITING/DEATHSHIP by 
Rodger Olsen — This is a data sheet showing 
how we do it. It is about 14 pages of detailed 
instructions how to write your own adven- 
tures. It contains the entire text of Deathship. 
Data sheet $3.95. NOTE: Owners of OSI, 
TRS-80, TRS-80 Color, and Vic 20 computers 
can also get Deathship on tape for an addi- 
tional $5.00. 

PRICE AND AVAILABILITY: 

All adventures are $14.95 on tape except 
Earthquake and Haunted House which are 
$9.95. Disk versions are available on OSI and 
TRS-80 Color for $2.00 additional. 



Please specify system on all orders 

ALSO FROM AARDVARK - This is only a partial list of what we carry. We have a lot of other games (particularly for the 
TRS-80 Color and OSI), business programs, blank tapes and disks and hardware. Send $1.00 for our complete catalog. 




AARDVARK - 80 
2352 S. Commerce, Walled Lake, Ml 48088 

(313)669-3110 

Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri. 



*> 



TRS-80 COLOR 



SINCLAIR 



OSI 



VIC-20 



Circle 91 on Reader Service card. 
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Best prices 
anywhere 

We beat 'em all I 



-COMPUTERS- 
ALTOS- List Less 20% 

NorthStar HORIZON HRZ-2-QD. . $2685 

ADVANTAGE $2985 

TeleVideo Computer Systems Call 

SUPERBRAIN 64K DD 1995 

64KQD 2395 

DSS-10 Meg. H D . 2895 

CROMEMCO CS-1 3195 

CS-2 3549 

CS-3 5595 

Z-2H 7995 

ZENITH z-90 w/Drive 2299 

Z-89 2099 

-TERMINALS- 

TeleVideo910C 569 

912C 659 

925 719 

950 915 

OKIDATA Microline 82A 469 

Microline 83A 739 

Microline 84 Par. orSer.. . . Call 

C.ITOH Call for Prices 

SOROC IQ-130 585 

IQ-135 719 

IQ-140 995 

HAZELTINE 1420 589 

1500 845 

1510 1029 

ESPIRIT 555 

ESPIRIT II Call 

ZENITH Z19 689 

-PRINTERS- 
CENTRONICS 739-1 (parallel) 499 

739 3<RS232C) 599 

704-11 (parallel) 1569 

704-9 (RS232C) 1519 

Tl 810 Basic 1289 

810 Full 1549 

820 RO Basic 1545 

NEC 7710 (RS 232) 2295 

3510 Call 

QUME 9-45 Full Option 2125 

9-45 Limited 2099 

Diablo 630 RO 2049 

PRISM 80 Call 

132 w/color Call 

Epson MX 80 FT w/Graphics 548 

MX 100 w/Graphics . 745 



-DISK SYSTEMS- 
MORROW Discus 2D 

Dual Discus 2D 

Discus 2 + 2 

M5, 5Meg. Hard Disk 
M10, 10 Meg. H.D. 
M26,26Meg. H.D.. . . 

Decision I 

CORVUS 5 Meg. Hard Disk 

10 Meg. Hard Disk 

20 Meg. Hard Disk 



.835 
1385 
1069 
1949 



3349 
1339 



4755 



Prices are for prepaid orders only, and reflect a 
cash discount. Charge card orders are slightly higher. 

Computers 
Wholesale' 

Box 91 K Brewerton, NY. 13029 

315-472-3055 

Most items in stock for immediate delivery Factory sealed cartons, 
w/full factory warranty. NYS residents add appropriate sales tax 
Prices do not include shipping COD orders require 25% deposit 
Prices subject to change without notice 




The PC-Mate Speech Master fits any expansion slot in the IBM PC or the PC-Mate. 



automation areas where the audio out- 
put permits the operator to keep his 
attention riveted on his job. Any 
anomaly found by the microcomputer 
in processing its tasks for the 
operator's work station will be made 
clear by the audio output of the talker. 
The operator is free to make correc- 
tions without needing to redirect his 
attention to a CRT screen or printer. 
Other useful applications can be 
found as teaching aids, voice response 
in automatic telephone answering sys- 



tems and even limited work with for- 
eign languages (phonemes aren't just 
for English, you know). 

Increasing use of computers by the 
blind due to availability of audible 
output (and Braille in lieu of printing) 
is another high value application that 
may be a social bonanza. 

These are only a few of the possible 
ways to use speech synthesizers. Try 
the PC-Mate Speech Master with your 
IBM PC and find your own ap- 
plication. ■ 



10 REM PHONEME DEMONSTRATION 

20 A = 28 16: REM BASE PORT ADDRESS 

30 OUT A + 3,8: REM ENABLE PHONEME CHIP 

40 FOR N = TO 63: REM SAY ALL PHONEMES 

50 OUT A + 2.N: REM ADDRESS 2818 

60 GOSUB 100: REM TEST FOR COMPLETION 

70 NEXTN 

80 END 

100 S=INP(A + 3): REM ASK FOR COMPLETION STATUS 

1 10 IF S<128 THEN RETURN ELSE GOTO 100:REM DONE? 

Listing 1. Basic phoneme demonstration program. 



10 REM VOCABULARY DEMONSTRATION 

20 A + 28 16: REM BASE PORT ADDRESS 

30 OUT A + 3,4: REM ENABLE DIGITALKER 

40 FOR N = TO 143: REM SAY ALL VOCABULARY WORDS 

50 OUT A, N: REM ADDRESS IS 2816 

60 GOSUB 100: REM TEST FOR WORD COMPLETION 

70 NEXTN 

80 END 

100 S=INP(A + 3): REM ASK FOR COMPLETION STATUS 

110 IF S< 128 THEN RETURN ELSE GOTO 100: REM DONE? 

Listing 2. Basic vocabulary demonstration program. 
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ider 



I ES 5 I want to be an inCider. 

Send me 12 issues for only $19.97 



D CHECK □ MC □ VISA □ AE □ BILL ME 

□ I have enclosed payment-please put me down for my free 13th issue. 

Canty 

Exp. date 



.State_ 



.Zip_ 



Canada & Mexico $27.97, 1 year only, US funds 

Foreign Surface-$44.97 1 year only, US funds drawn on U.S. bank 

You will receive your first issue in mid-December 



inCider*PO Box 911»Farmingdale, NY 11737 



331 C7B 



BUSINESS REPLY CARD 

FIRST CLASS PERMIT NO. 82 PETERBOROUGH NH 03468 
POSTAGE WILL BE PAID BY ADDRESSEE 

inCider 
PO Box 911 
Farmingdale, NY 11737 



NO POSTAGE 

NECESSARY 

IF MAILED 

IN THE 

UNITED STATE 





Not Anymore. 







It's no sin to want to learn as much as 
possible about your Apple*. And now 
there's a magazine which places all the 
Apple Computer's hidden potential at 
your fingertips — inCider. 

inCider promises to expand the limits of 
your Apple like its sister publication 80 
Micro has blown the lid off the TRS-80**. 

Not just another Apple magazine— but 
a comprehensive monthly filled with . . . 

• programs 

• software applications 

• hardware modifications 

• reviews 

• new product announcements 

• advertising 

• tutorials 

• games 

Want to know the easiest way to get the 
kinks out of your programs? inCider will 
show you. Want to know which peripher- 
als have the best history and the brightest 
future? inCider will tell you. 



Want to expand your knowledge of 
hardware? Or become an expert program- 
mer? Want to discover which word proces- 
sors give you the most for your money? Or 
how your Apple can better manage your fi- 
nancial affairs? inCider will answer these 
and many other questions each month. 

No matter what you use your Apple for 
— no matter where your machine is — 
you'll want the latest copy of inCider 
propped up beside it each month. 

You get- a full year's subscription to 
inCider— 12 monthly issues for only 
$19.97. And if you send your money now 
you will receive a 13th issue free! 

Simply send in the subscription coupon 

to: 

Wayne Green Inc. 

P.O. Box 911 

Farmingdale, NY 11737 

or call toll free: 

1-800-258-5473 
Be an inCider. Subscribe today. 



/ 



/ 



YES, I want a charter subscription to inCider for one year at $19.97 

I understand that with payment enclosed or credit card order I will receive a 13th issue FREE. 



□ Check Enclosed □ MC □ VISA DAE □ Bill ME $19.97 for 12 issues 



Signature 
Card# 



Exp. Date. 
Name 



Interbank § m 






Address 

City 

Zip 



State. 



'Apple 



is a trademark of Apple Computer Inc. 



Canada & Mexico $22.97, 1 year only, U.S. Funds 

Foreign $39.97, 1 year only. 

U.S. Funds drawn on U.S. Bank 

Your first issue will arrive by mid-December 

Box 911»Farmingdale, NY 11737 



**TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. 
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Bridging the VIC-PET 
Communication Gap 

You can overcome some minor incompatibilities between the 
systems to run VIC programs on the PET and vice versa. 



By Ron Gunn 



PETs and VICs will talk to eacli 
other quite handily, with few 
built-in gotchas to contend with. The 
Commodore folks have kept com- 
patibility so close that the conclusion 
is inescapable: It was intentional. 

Program Line Length 

The PET lias a maximum line 
length of 80 characters. You can en- 
ter longer lines, however, by using a 
keyboard question mark for screen 
prints and keyboard abbreviations 
for keyword commands. 

What am I saying? Have you tried 
using L-shifted O for LOAD? It 
works. If you enter G-shifted O you 
will get a GOTO, either from the key- 
board or when entering a program 
line. RIGHTS enters as R-shifted I 
(using two spaces) and so on. 

These entries are stored as key- 
words and print out in full when list- 
ed on the screen. The listed version 
may well be more than two PET lines 
long, but it's OK. The conclusion: 
The 80-character limit is an artifact of 
the screen editor. Once the line is in 
the machine, it lists and works nor- 
mally, even if it shows up as more 
than two lines on the listing. 

The only limitation is that you can't 
edit it; you must replace it if changes 
are to be made. The screen editor will 
accept only two lines and will drop 
any remainder on a third line into 
that great bit-bucket in the sky. If you 
know what is happening, this will 
rarely be an inconvenience. 

What has this to do with the VIC? 
Well, the VIC, because of its 22-line 
screen format, is conditioned to ac- 
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cept four lines of code instead of the 
two that the PET will accept. A pro- 
gram line on the VIC is therefore 88 
entered spaces instead of the 80 that 
the PET will accept. But, since the 
PET will show and use longer lines 
(though it may not edit them so well), 
you can read those long VIC lines into 
the PET. 

The allowable abbreviations for 
keywords are discussed in the Os- 
borne PET/CBM Personal Computer 
Guide, second edition, and are given 
in detail in the Commodore VIC-20 
Computer Guide that comes with all 
current VIC machines. The second 
letter is shifted to enter the abbrevia- 
tion with all Basic keywords except 
CLOSE, GOSUB, RESTORE, RE- 
TURN, STEP, LEFTS or STR$, where 
the third letter is shifted to make the 
command unique. Therefore, be- 
tween code written on either ma- 
chine, program line length is not a 
problem. 

Screen Line Length 

Since the PET sports 40 screen 
spaces per line while the VIC has 22, 
there are some differences in screen 
printing. There is also a difference 
between the PET's 25 lines and the 
VICs 23, but this is not as important 
as the other. 

You will be able to take quick looks 
at VIC programs on the PET, and 
they will appear on the left side of the 
screen. But PET programs may re- 
quire some modification of the 
screen print statements to avoid 
wrap-around and scrolling off on the 
VICs smaller screen. 



You will find planning edits from 
the screen simpler on the PET be- 
cause it has twice the screen room. 
The editing is easier on the VIC be- 
cause it automatically opens up space 
for the next screen line of a program 
line while editing, and because all of 
the keys including the cursor and de- 
lete keys repeat. Some of the keys are 
in different places or require shifts, 
and this will slow you down, but the 
editing and cursor control protocols 
are quite the same. 

Where'd That Program Go? 

PET and VIC programs can start at 
different points in memory. If you 
have read a VIC program into your 
PET, it may not run and it may not 
list. This is because the PET does not 
have the elaborate start-up routine 
that the VIC does. 

The VIC takes a couple of seconds 
to look and see what is connected out 
there. A plugged-in memory expan- 
sion actually puts the program in a 
different place. A PET program start- 
ing at 1024 is put into the VIC where 
program memory starts, wherever 
that is. 

The PET isn't quite so smart in that 
regard. It believes the file header and 
puts the program right where it was 
when it was recorded, and if you en- 
ter RUN and that program isn't at 
1024, it returns a syntax error. 



Address correspondence to Ron Gunn, 358 Alba- 
tross Ave., Livermore, CA 94550. 



Well, there are fortunately only 
three places where the VIC will put 
that program: at 4096, 1024 or 4608. 
If the program was recorded from a 
5K (bare) VIC, it will be at 4096. If the 
larger memory is added, then it will 
be at 4608. In either of these cases, 
you must tell the poor, confused PET 
where to look. The first character the 
Basic interpreter sees must be a 0. 

Try the PET pokes in Example 1 to 
see if the hidden VIC program be- 
comes visible. 

Location 41 stores the most signifi- 
cant hex digits pointing to the start of 
Basic text. The PET will look here to 
see where to find its program area. It 
is normally set at 4 (thus memory lo- 
cation 1024 (4x 16 x 16)). Entering or 
poking in a 16 yields 4096 (16x 16 x 
16) and entering in an 18 gives it 4608 



If recorded from 


then 


Bare VIC 


POKE 41 ( 16:POKE 4096,0 


8K + expansion 


POKE 41, 


18:POKE 4608,0 




Example 1. 





(18x 16 x 16). If the Basic interpreter 
does not find a zero at the location 
specified here then it hiccups an er- 
ror message for you to ponder (thus 
the zero poke shown in Example 1). 

If you put a PET program into a 
VIC, and then record it back out, it 
may be relocated on the file header. 
If you develop a program on the PET, 
try it on the VIC, edit it, re-record it 
and then put it back in the PET, it 
may be moved. Use the above infor- 
mation to find it again. 

Subsequent PET saves will reflect 
the new location, since that is now 
where it is in memory; the PET won't 
move it back. You may need a larger 
PET, since the bottom of PET memo- 
ry may well not be utilized on a trans- 
planted VIC program. 

There are two ways to get it to start 
again at 1024: Save it from a VIC that 
has the 3K memory expander in- 
stalled, or, if you have a PET Toolkit, 
load it into the PET using APPEND 
instead of LOAD. 

When you are through playing VIC 
with the PET, you must either turn it 
off or POKE 41,4 to tell it where to 
find PET programs again. It is a weird 



experience to list a program and start 
up in the middle of the whole thing. It 
positively won't run. 

Editing 

You begin to appreciate the fine 
points of the VIC upgrade when you 
run an elaborate sound and color VIC 
program on the PET. The PET does 
all that it can with the foreign code 
and does not blow up. Pokes to sound 
and color registers are simply ig- 
nored, and all of the Basic runs per- 
fectly. It is not possible to test or even 
to enter the various color commands 
from the PET keyboard, since they 
don't exist, so you have to reserve 
that part of the checkout for the VIC 
itself. 

The mysterious characters appear 
on the PET screen, but if you delete 
one, stuffing it back in may not be 
possible. A blue register key is simply 
not there to press to restore that re- 
verse-back-arrow character! 

Testing 

It can be difficult to run VIC pro- 
grams that use the function keys for 
responses, especially if you use the 



Circle 164 on Reader Service card. 



SAVE MONEY ON 



TRS-80 



® 



COMPUTERS 



JV 




TRS-80 Model 16 



* All Inventory 100°o TRS-80 

* Free Price List 

* No Out-Of-State Taxes 

* F-48 Warranty form 

* Immediate Shipment 



Equipment 



TRS-80 is the registered trademark of Tandy Corporation 



1-800-835-9056 

Kansas Residents — 316-624-1919 (collect) 

<s CHECK WITH US AND SAVE 

We have the largest Inventory in the 
Central United States. Immediate 
shipment directly to you from our 
warehouse. 

is Visa or Mastercard 
is Bank Cashiers Checks 
is Bank Money Orders 
is Bank Wire Transfers 



is We now Carry Telephones 
and Telephone Answering 
Systems! 

Jimscot, Inc. 

1023 N. Kansas — Box 607 
Liberal, Ks. 67901 
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AMBER AND GREEN 

DATA MONITORS • 9" AND 12" 

18 MHZ BANDWIDTH 




ACI Data monitors offer the discriminating 
computerist a choice of eye easy AMBER 
or GREEN phosphors. The 9" (DM-091) and 
12" (DM-012) are extremely high resolution— 
so high that 80 column text is clear and 
easily read even on the 9" monitor. 

The DM series works well with all popular 
computers such as APPLE, TRS, IBM, 
OSBORNE and virtually any composite 
video device. All DM series monitors are 
compatible with existing 80 column "add 
on" boards. 

Because there's no pincushioning effect, 
the DM series have a larger usable display 
area than most other monitors. So large 
that our 9" model comes close to 
competitive 12" units in display quality. 

Short persistence phosphors make the DM 
series eye easy and ideal for graphics and 
80 column word processing applications. 
An anti-glare screen filter and wide range 
of brightness and contrast adjustment 
make them ideal for practically any room 
lighting environment. 

Both models are housed in sturdy and 
attractive metal enclosures. Cabinet colors 
are compatible with both APPLE and IBM 
color schemes. The units can be daisy 
chained for multiple display applications. 

SPECIFICATIONS DM-091.-DMO12 SIMILAR 

BANDWIDTH 18 MHZ TYPICALLY»VIDEO 
GAIN 30 db»RISE/FALL TIME LESS THAN 
75 nSEOSCAN FREQ. 15.75 KHZ* 
HORIZONTAL RESOLUTION 750 LINES* 
GEOMETRIC DISTORTION NOT TO 
EXCEED 1.5%»WEIGHT DM-091 12 LBS, 
DM-012 21 LBS-DIMENSIONS DM-091 
8.5X8.5X9.05, DM-012 12.13 

X11.4X11.65-POWER 120 V.A.C. 27 
WATTS'HIGH VOLTAGE 11 KV.D.OINPUT 
SIGNAL 1.5V COMPOSITE* 

WARRANTY 90 DAYS F.O.B. ACI* 

PRICE: DM-091 GREEN $139.95 

DM-091 AMBER $149.95 

DM-012 GREEN $159.95 

DM-012 AMBER $169.95 

Compare the specifications and price with 
any other data monitor currently available, 
we think you will agree, you can up the 
standards of any personal computing 
application with one of ACI's reliable 
professional quality monitors. 

To order, call or write to: 
A0VANCE0 COMMUNICATIONS INTERNATIONAL 
^ P.O. BOX 4961 

SCI F0STER C,TY ' CA 94404 U.S.A. 
, _J (415)595-3949 



Add $7.00 (9") or $10.00 (12") for shipping 
and insurance, monitors shipped U.P.S. 
brown. C.O.D. orders ok, we accept VISA 
and MASTERCHARGE. Orders for 
multiples of 5 may DEDUCT 10%. Calif, 
residents add 6.5% tax. 



single-character GET function. There 
is no PET keyboard equivalent to 
CHR$(133) through CHR$(140) re- 
turned by the VIC function keys. 

In coping with this, first be aware 
that the function keys Fl, F3, F5 and 
F7 return CHR$ 133, 134, 135 and 
136 in that order. Shifted function 
keys F2, F4, F6 and F8 return 137, 
138, 139 and 140. 

The unshifted function keys return 
consecutive numbers. If there are not 
too many places to change, you might 
temporarily modify the response sec- 
tion of the program you are looking at 
to accept inputs of 1, 2, 3, 4. 

For example, the line GET X$:A = 
(ASC(X$) - 132) gets a character from 
the keyboard, derives its ASCII val- 
ue, then subtracts a fixed amount 
from that ASCII value to derive a 
small number that can be used, for 
instance, in an ON GOSUB state- 
ment, to do different things. 

This line returns values for A of 1, 
2, 3, 4 for the four unshifted function 
keys. If you change this temporarily 
to GET X$:A = (ASC(X$) -48), the en- 
try of 1, 2, 3, 4 would now also give 
values for A of 1, 2, 3, 4 without sig- 
nificant change to the program. The 
program would run essentially as is 
and could be converted back to func- 
tion key input on either machine. 

Summary 

Let's sum up on VIC-PET commu- 
nications: Despite different screen 
line lengths, the two computers do 
not have any compatibility problem 
with program line lengths. You do 
have to consider the difference be- 
tween the 40-column or more PET 
and the 22-column VIC on screen 
prints. 

You must inform the PET where in 
memory VIC programs might be, 
while the VIC will simply look for it- 
self and make the necessary arrange- 
ments. The same excellent screen ed- 
itor is in both machines, and you 
might have to substitute for use of 
VIC function keys if you put a pro- 
gram using them into a PET. 

VIC owners can easily benefit from 
the convenient features built into 
many nearby PET systems, and PET 
users will be impressed by some of 
the new capabilities built into the 
smaller machine, like repeat-key, col- 
or and sound. While some incompati- 
bilities are inevitable, they do not re- 
sult in system crashes, and there is 
much that can be done on a fully con- 
figured PET system to help VIC pro- 
gramming along. ■ 
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Verbatim® 
Diskettes 







Top-quality Verbatim® Diskettes 
from Tech* Data, your complete 
word and data processing supply 
center. Dealer inquiries invited. 

Call Toll Free 

1-800-237-8931. 

In Florida, call 

813-577-2794. 



Tech* Data Corporation 

325! Tech Drive North 
St. Petersburg, hi 33702 



Circle 1 72 on Reader Service card. 

MEMOREX 

FLEXIBLE DISCS 

WE WILL NOT BE UNDER- 
SOLD!! Call Free (800)235-4137 

for prices and information. Dealer 
inquiries invited and CO.D.'s 
accepted 



PACIFIC 
EXCHANGES 

100 Foothill Blvd 
San Luis Obispo, CA 
93401 InCal. call 
(800)592-5935 or 
,(805)543-1037 
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Double Your 
.">' ," disk storage 
capacity without adding: a drive. 

Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 5%" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
5 l / 4 " drives — simultaneously. 

Call 714/275-1272 today ig^t 
or write for details. m Mm 

C.D.R. Systems Inc. 

Controlled Data Recording Systems. Inc. 
7667 Vickers St.. San Diego. CA 92111 
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• • EVERYTHING FOR YOUR TRS-80 " • ATARI " • APPLE" • PET" • CP/M " • XEROX" • IBM" • 

• I«S-«0 » a ..adr-mark oi the Kadio Shack Division ol Tandy Corp. - • ATARI is a .rademark of Atari Inc. - • APPlt is a trademark ol Apple Corp. ■ • PtT is a trademark ol Commodore 

• CP/M is a trademark ol Digital Research - -XIROX is a trademark ol Xerox Corp. • • IBM is a trademark ol IBM Corp. 




BUSINESS PAC 1 00 



. ss ed within 24-Hours 

* ah ~*z*ZZ£ *"» antee 

+ 30-Day m° ney " 



100 Ready-To-Run 
Business Programs 



(ON CASSETTE OR DISKETTE) Includes 128 Page Users Manual 

Inventory Control Payroll Bookkeeping System Stock Calculations. 

Checkbook Maintenance-Accounts Receivable Accounts Payable 



CJ SI NESS 100 PROGRAM LIST 



NAME 



l 

2 
3 
4 
5 
6 
7 



RULE78 

ANNCI1 

DATE 

DAYYEAR 

LEASEJNT 

BREAKEVN 

DEPRSL 

8 DEPRSY 

9 DEPRDB 

10 DEPRDDB 

11 TAXDEP 

12 CHECK2 

13 CHECKBK1 

14 MORTGAGE/A 

15 MULTMON 

16 SALVAGE 

17 RRVARIN 

18 RRCONST 

19 EFFECT 

20 FVAL 

21 PVAL 

22 LOANPAY 

23 REGWTTH 

24 SIMPDISK 

25 DATEVAL 

26 ANNUDEF 

27 MARKUP 

28 SINKFUND 

29 BONDVAL 

30 DEPLETE 

31 BLACKSH 

32 STOCVAL1 

33 WARVAL 

34 BONDVAL2 

35 EPSEST 

36 BETAALPH 

37 SHARPE1 

38 OPTWRITE 

39 RTVAL 

40 EXPVAL 

41 BAYES 

42 VALPRIMF 

43 VALADINF 

44 CJTILJTY 

45 SIMPLEX 

46 TRAMS 

47 EOQ 

48 QUEUE 1 

49 CVP 

50 CONDPROF 

51 OPTLOSS 

52 FQUOQ 

53 FQEOWSH 

54 FQEOQPB 

55 QUEUECB 

56 MCFANAL 

57 PROFIND 

58 CAP1 



DESCRIPTION 

Interest Apportionment by Rule of the 78s 

Annuity computation program 

Time between dates 

Day of year a particular date falls on 

Interest rate on lease 

Breakeven analysis 

Straightline depreciation 

Sum of the digits depreciation 

Declining balance depreciation 

Double declining balance depreciation 

Cash flow vs. depreciation tables 

Prints NEBS checks along with dairy register 

Checkbook maintenance program 

Mortgage amortization table 

Computes time needed for money to double, triple. 

Determines salvage value of an investment 

Rate of return on investment with variable inflows 

Rate of return on investment with constant inflows 

Effective interest rate of a loan 

Future value of an investment (compound interest) 

Present value of a future amount 

Amount of payment on a loan 

Equal withdrawals from investment to leave over 

Simple discount analysis 

Equivalent & nonequivalent dated values for oblig. 

Present value of deferred annuities 

% Markup analysis for items 

Sinking fund amortization program 

Value of a bond 

Depletion analysis 

Black Scholes options analysis 

Expected return on stock via discounts dividends 

Value of a warrant 

Value of a bond 

Estimate of future earnings per share for company 

Computes alpha and beta variables for stock 

Portfolio selection model-i.e. what stocks to hold 

Option writing computations 

Value of a right 

Expected value analysis 

Bayesian decisions 

Value of perfect information 

Value of additional information 

Derives utility function 

Linear programming solution by simplex method 

Transportation method for linear programming 

Economic order quantity inventory model 

Single server queueing (waiting line) model 

Cost-volume-profit analysis 

Conditional profit tables 

Opportunity loss tables 

Fixed quantity economic order quantity model 

As above but with shortages permitted 

As above but with quantity price breaks 

Cost-benefit waiting line analysis 

Net cashflow analysis for simple investment 

Profitability index of a project 

Cap. Asset Pr. Model analysis of project 



etc. 



59 WACC 

60 COMPBAL 

61 DISCBAL 

62 MERGANAL 

63 F1NRAT 

64 NPV 

65 PRINDLAS 

66 PR1NDPA 

67 SEASIND 

68 T1METR 

69 T1MEMOV 

70 FUPRINF 

71 MA.LPAC 

72 LETWRT 

73 SORT3 

74 LABEL 1 

75 LABEL2 

76 BUSBUD 

77 TTMECLCK 

78 ACCTPAY 

79 INVOICE 

80 INVENT2 

81 TELDIR 

82 T1MCJSAN 

83 ASSIGN 

84 ACCTREC 

85 TERMSPAY 

86 PAYNET 

87 SELLPR 

88 ARBCOMP 

89 DEPRSF 

90 CIPSZONE 

91 ENVELOPE 

92 ACJTOEXP 

93 INSFILE 

94 PAYROLL2 

95 DILANAL 

96 LOANAFFD 

97 RENTPRCH 

98 SALE1 FAS 

99 RRCONVBD 
100 PORTVAL9 



Weighted average cost of capital 

True rate on loan with compensating bal. required 

True rate on discounted loan 

Merger analysis computations 

Financial ratios for a firm 

Net present value of project 

Laspeyres price index 

Paasche price index 

Constructs seasonal quantity indices for company 

Time series analysis linear trend 

Time series analysis moving average trend 

Future price estimation with inflation 

Mailing list system 

Letter writing system-links with MAILPAC 

Sorts list of names 

Shipping label maker 

Name label maker 

DOME business bookkeeping system 

Computes weeks total hours from timeclock info. 

In memory accounts payable system-storage permitted 

Generate invoice on screen and print on printer 

In memory inventory control system 

Computerized telephone directory 

Time use analysis 

Use of assignment algorithm for optimal job assign. 

In memory accounts receivable system-storage ok 

Compares 3 methods of repayment of loans 

Computes gross pay required for given net 

Computes selling price for given after tax amount 

Arbitrage computations 

Sinking fund depreciation 

Finds UPS zones from zip code 

Types envelope including return address 

Automobile expense analysis 

Insurance policy file 

In memory payroll system 

Dilution analysis 

Loan amount a borrower can afford 

Purchase price for rental property 

Sale-leaseback analysis 

Investor's rate of return on convertible bond 

Stock market portfolio storage-valuation program 



□ TRS-80 Cassette Version $99.95 

□ TRS-80 (Mod-I or III), Pet, Apple 

or Atari Versions $99.95 

□ TRS-80 Mod-ll, IBM, Osborne 

and 8" CP/M Versions $149.95 

ADD $3.00 FOR SHIPPING IN UPS AREAS 

ADD $4.00 FOR COD. OR NON-UPS AREAS 

ADD $5.00 TO CANADA AND MEXICO 

ADD PROPER POSTAGE OUTSIDE OF U.S.. CANADA AND MEXICO 

CQMRJTOQNICS! 



NEW 



TOLL- 



N Y STATEt 



<*»> «3t.££ 






50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 



«**-■ 



ASK FOR OUR 64-PAGE CATALOG] 



O A ORDER 
* H LINE 

(9 14) 425-1535 



ALL PRICES * SPECIFICATIONS SUBJECT TO CHANGE 
DELIVERY SUBJECT TO AVAILABILITY 
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How Video Displays Work 



In the first of a two-part article, the author examines the method 
behind Z-80A/MC6845 video display characteristics. 



By James M. Callaghan 



Many commercial video display 
terminals use a Zilog Z-80A for 
the central processing unit (CPU) and 
a Motorola MC6845 for the video dis- 
play controller. But nothing seems to 
have been written on this video cir- 
cuit combination, perhaps because 
the two are not directly compatible. 

This Z-80A/MC6845 video display 
terminal maximizes the best features 
of each, resulting in versatile video 
display. 

The Z-80A and the Z-80 are essen- 
tially the same microprocessor, ex- 
cept for the Z-80A's increased 
throughput. The Z-80 can operate up 
to a maximum clocking frequency of 
2.5 MHz and the Z-80A can operate 
up to a maximum clocking frequency 
of 4 MHz. The MC6845 CRT Control- 
ler (CRTC) provides a programmable 
interface to a raster-scan CRT 
display. 

This article describes the Z80A/ 
MC6845 video display characteris- 
tics, details the theory-of-operation 
and presents logic diagrams, sche- 
matic and example displays. This ar- 
ticle is mainly intended to be a learn- 
ing tool for those readers who feel 
they need to better understand how 
various integrated circuits and pas- 
sive components can be combined to 
cause a computer-programmed video 
presentation in memory to appear on 
a video monitor. 

Display Characteristics 

I obtained the following display 
characteristics using a twelve-year- 
old Sears portable black/white televi- 
sion receiver with a home-built direct 
video interface: 
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• Programmable number of horizon- 
tal displayed characters and charac- 
ter rows. 

•ASCII upper- and lowercase 5x7 
and graphics 7x8 format using an 
8x8 character dot matrix. 

• Full cursor control including size, 
on, off or blink modes. 



A learning tool for readers 

to better understand 
how a video display works. 



•Interlace or noninterlace display 
modes. 

• Light pen capability. 

•4K bytes video refresh memory 
which can also be used for CPU read 
or write operations and switch selec- 
table anywhere in the 64K CPU 
memory area. 

• Normal or reverse video modes. 
•CRTC programmable using only 
two input/output (I/O) channels. 
Memory-mapped I/O and direct 
memory access (DMA) are not used. 

• Scrolling modes. 

• Hardware-generated wait states 
automatically inserted for CRTC 
operation with the 4 MHz Z-80A 
clock rate. 

• Up to 24 programmable line scan 
spaces between character rows. 
•CPU priority over CRTC in video 
refresh memory use. 

•Intel 8275 CRT controller-like 
graphics using the Texas Instruments 



TMS 4710 ASCII and graphics 
character generator (line intersect, 
cross and corner graphic characters, 
in addition to other symbols, without 
additional character logic). 

Design Considerations 

I had to consider the complete cir- 
cuit to be interfaced with the video 
circuitry and the type of screen dis- 
play prior to starting a detailed design 
layout. I had earlier designed and 
built a Z-80A-based real-time priority 
interrupt computer with a power 
supply providing + 12 V and ±5 V. I 
designed a video display which 
would interface with my computer 
and provide maximum video flexibil- 
ity. It had to be capable of simultane- 
ous text and graphic displays with a 
software-controlled number of hori- 
zontal display characters and charac- 
ter rows. 

I also wanted an 8 x 8 character dot 
pattern so that the alphanumeric and 
graphics information could easily be 
displayed together. The 8x8 dot pat- 
tern forced the use of normal upper- 
case ASCII characters and smaller 
lowercase characters instead of the 
standard lowercase descenders. This 
does not prevent a hard-copy device 
from printing descenders. The type 
of character generator selected deter- 
mines the shape of the graphics and 
ASCII alphanumeric characters dis- 
played. 

I did not have an erasable program- 



Address correspondence to James M. Callaghan, 
5728 Albright Drive, Virginia Beach, VA 23464. 







Emulates these terminals exactly. 



IBM 3101 
DEC VT100, VT52 
Data General D200 
ADDS Regent 20, 25, 40 
Hazeltine 1400, 1410, 1500 
Lear Siegter ADM-3A, ADM-5 
TeleVideo 910 
Teletype Model 33 KSR 



Apple is a trademark of 
Apple Computer. Inc 



New File Transfer Language 



BREAK 
CATALOG 
CHAIN 
CONFIGURE 
CONNECT 
CONVERSE 
DIAL 
END 
HANGUP 
LOG 
MONITOR 
NOLOG 
ONERR 
PAUSE 
PROMPT 
RECEIVE 
REMARK 
RETRIES 
SEND 
SPECIAL 
SPEED 
TIMEOUT 
XMIT.WAIT 




Supports these 
interface boards. 



Your host compu 

won't know the difference! 

Softerm provides an exact terminal emulation 
for a wide range of CRT terminals which interface 
to a variety of host computer systems. Special 
function keys, sophisticated editing features, 
even local printer capabilities of the terminals 
emulated by Softerm are fully supported. Softerm 
operates with even the most discriminating host 
computer applications including video editors. 
And at speeds up to 9600 baud using either a 
direct connection or any standard modem. 

Unmatched file transfer capability 

Softerm offers file transfer methods flexible 
enough to match any host computer requirement. 
These include character protocol with user- 
definable terminator and acknowledge strings, 
block size, and character echo wait, and the 
intelligent Softrans™ protocol which provides 
reliable error-free transmission and reception of 
data. The character protocol provides maximum 
flexibility for text file transfers. Any type file 
may be transferred using the Softrans protocol 
which provides automatic binary encoding and 
decoding, block checking with error recovery, and 
data compression to enhance line utilization. 
A FORTRAN 77 source program is supplied with 
Softerm which is easily adaptable to any host 
computer to allow communications with Softerm 

Circle 257 on Reader Service card. 



using the Softrans protocol. 

Softerm file transfer utilizes an easy to use 
command language which allows simple defini- 
tion of even complex multiple-file transfers with 
handshaking. Twenty-three high-level commands 
include DIAL, CATALOG, SEND, RECEIVE, 
ONERR, HANGUP, MONITOR and others which 
may be executed in immediate command mode 
interactively or from a file transfer macro com- 
mand file which has been previously entered 
and saved on disk. 

Built-in utilities 

Softerm disk utilities allow DOS commands such 
as CATALOG, INIT, RENAME, and DELETE to be 
executed allowing convenient file maintenance. 
Local file transfers allow files to be displayed, 
printed, or even copied to another file without 
exiting the Softerm program. Numerous editing 
options such as tab expansion and space com- 
pression are provided to allow easy reformatting 
of data to accommodate the variations in data 
formats used by host computers. Softerm sup- 
ports automatic dialing in both terminal and file 
transfer modes. Dial utilities allow a phone bookot 
frequently used numbers to be defined which are 
accessed by a user-assigned name and specify 



Apple Communications Card 

Apple Parallel Printer 

Apple Serial Interface 

Apple Super Serial Card 

Bit3Dual-CommPlus™ 

CCS 7710,7720, 7728 

Hayes Micromodem II™ 

Hayes Smartmodem™ 300, & 1200 

Intra Computer PS10 

Mountain Computer CPS Card™ 

Novation Apple-Cat II™ 300 & 1200 

Orange Micro Grappler™ 

Prometheus VERSAcard™ 

SSM ASIO, APIO, AIO, AIO II™ 

Supports your 80-column hardware. 

ALS Smarterm™ 

Bit 3 Full- View 80™ 

Computer Stop Omnh/ision™ 

M&R Sup'RTermmal™ 

STB Systems STB-80™ 

Videx Videoterm™ 

Vista Computer Vision 80™ 

Wesper Micro Wizard 80™ 



the serial interface parameters to be used. 
Online Update Service 

The Softronics Online Update Service is pro- 
vided as an additional support service at no 
additional cost to Softerm users. Its purpose 
is to allow fast turnaround of Softerm program 
fixes for user-reported problems using the 
automatic patch facility included in Softerm 
as well as a convenient distribution method for 
additional terminal emulations and I/O drivers 
which become available. User correspondence 
can be electronically mailed to Softronics, and 
user-contributed keyboard macros, file transfer 
macros, and host adaptations of the Softrans 
FORTRAN 77 program are available on-line. 

Most advanced communications 
software available 

Just check Softerm's 300 page user manual. 
You simply can't buy a more sophisticated 
package or one that's easier to use. Available 
now for only $150 from your local dealer or 
Softronics, Inc. 

SOFTRONICS 

6626 Prince Edward. Memphis. TN 38119. 901-755-5006 
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mable read only memory (EPROM) 
programmer when I designed the 
system, so I bought a programmed 
character generator ROM. The TMS 
4710 character generator ROM gave 
me the desired ASCII characters and 
graphics, including those like the In- 
tel 8275 CRT controller produces, in 
an 8x8 dot matrix block. The 
MC6845 CRTC gave me the soft- 
ware-controlled display character 
format I desired. 

Once the CPU, CRTC and charac- 
ter generator were selected, I next 
had to decide on the type of shift reg- 
ister (S/R) circuit to use. The televi- 
sion screen character row presenta- 
tion is generated by an electron beam 
turning on (dot) and off (blank) while 
scanning across the face of the CRT, 
in horizontal parallel lines starting at 
the top of the screen and going from 
left to right. Sixty display fields are 
formed every second. It takes two in- 
terlaced fields of 262V2 scan lines 
each to form one complete 525 scan 
line frame picture. The electron 
beam is blanked off when traveling 
from the end of one horizontal line to 
the start of another (during horizontal 
blanking) and from the bottom of the 
screen to the top to start a new frame 
(during vertical blanking). The hori- 
zontal scan lines of one field fall mid- 
way between the horizontal lines of 
the other field, forming an interlaced 
raster scan. Interlace operation al- 
lows twice the amount of informa- 
tion to be displayed for a given video 
bandwidth. The horizontal TV scan 
frequency is approximately 15,750 
Hz. 

The CRTC synchronizes a video re- 
fresh memory address with the elec- 
tron beam position on the display 
screen. For a given screen beam char- 
acter position, a corresponding re- 
fresh memory address is sent out by 
the CRTC. This address selects a vid- 
eo refresh memory word cell, which 
sends a seven-bit ASCII character 
identification word to the character 
generator ROM. The most significant 
memory bit is used for reverse video. 

The CRTC also sends a correspond- 
ing three-bit character row address to 
the character generator ROM. The 
seven-bit ASCII character identifica- 
tion word from the video refresh 
memory and the three-bit character 
row address from the CRTC produce 
a character generator ROM ten-bit 
address. This normally results in a 
five-bit ASCII or graphic character 
dot row word output, which is paral- 
JeJ loaded into the S/R. 
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The S/R input data line on both 
sides of the five-character generator 
input data lines are normally ground- 
ed. This results in a seven-bit dot 
character row being sent serially, one 
dot at a time, to the electron beam in- 
tensity circuit. A low (logic 0) turns 
the beam off (blank) and a high (logic 
1) turns the beam on. The S/R's two 
grounded input data lines produce 
two blank dot spaces between the 
displayed characters. The video tim- 
ing circuit causes the S/R to load a 
new character row during a blanking 
output period. 

One horizontal ASCII character 
row is generated by its first scan line 
writing the top seven-dots of each 
character, including blanks. The sec- 
ond scan line writes the next lower 
seven-dots of each character across 
the row. This process continues until 
the first horizontal ASCII character 
row is displayed. One or two of the 
character-generator-addressed rows 
produces an all-zero word output to 
the character generator. This results 
in one or two blank scan lines be- 
tween ASCII-displayed character 
rows for character row spacing. This 
process continues until the beam is at 
the bottom of the screen. 

I couldn't use the single S/R circuit 
approach, because I wanted to use all 
dots in the 8x8 character matrix 
block for display purposes. The load 
pulse precludes one dot from being 
controlled in each character dot row. 
A circuit that does allow full use of all 
display row dot positions is a two-S/R 
concept. S/R A shifts out the current 
display eight-bit character dot row 
while shift register B is loading the 
next eight-bit character display dot 
row. S/R B starts shifting out its eight- 
bit display character dot row on the 
shift pulse following the eighth shift 
pulse of S/R A. This method results in 
each S/R alternating between loading 
during an eight-bit character dot row 
period and shifting out eight charac- 
ter row display dots during the next 
eight-bit dot period. It also provides 
more time for S/R loading. 

To fully use this concept, the char- 
acter generator must be capable of 
providing the S/R with a full eight-dot 
usable character word. The TMS 
4710 character generator does not al- 
low full 8x8 dot matrix usage, but it 
comes close. Data out, bit 8, is always 
blank. 

The eight-dot character row gives 
great flexibility in graphics since all 
dots can be used for display pur- 
poses. This approach, however, is not 



recommended for users who desire 
to display over 100 characters per 
row for text purposes due to the high 
dot frequency required for shifting 
out dots from the S/R. 

For example, for a given dot 
frequency, a seven-dot character row 
can display 64 horizontal characters, 
but an eight-dot character row can 
only display 56 characters. There are 
only 448 visible horizontal scan line 
dots available in this example. A 10 
MHz dot clocking frequency can only 
display approximately 55 horizontal 
characters using the eight-dot charac- 
ter row, but a much higher dot fre- 
quency must be used for over 100 
characters per row. The CRTC can 
only operate up to a character clock- 
ing frequency of 2.5 MHz. This 
makes the maximum dot frequency 
eight times that, or 20 MHz. 

The resulting ASCII characters are 
hard to read due to their small size at 
this frequency, even in the interlace 
mode. There is no loss in graphics ca- 
pability since all dots can be con- 
trolled. The designer must decide 
whether high density text or graphics 
has the greater priority before decid- 
ing on how many horizontal dots to 
design. I used a 12-year-old commer- 
cial TV receiver to obtain the display 
characters, and that disproved many 
article warnings on the use of inter- 
lace display without monitors using a 
special CRT phosphor coating. The 
MC6845-generated interlace display 
is excellent on a standard TV re- 
ceiver. As mentioned earlier, the in- 
terlace mode effectively doubles the 
character density on the screen 
without any increase in signal 
bandwidth. 

Display Timing 

The video display timing circuit 
generates pulses for synchronous op- 
erations of the CRTC, two S/R's and 
the video control latch which stores 
the reverse video, blanking and sync 
signal information from S/R load time 
to data shift out and display time 
when the latched information is 
used. The heart of my timing circuit 
is a synchronous four-bit up counter 
which continuously counts from to 
15. Counter noise spike generation is 
eliminated by the use of a synchro- 
nous counter. The counter is driven by 
a simple inverter circuit crystal oscil- 
lator generated pulse (QJ. The count- 
er four output signals (Qa-Qd) are 
combined by logic gates to provide 
the necessary additional timing 
pulses. 




MIND AMPLIFIER 

FOR CREATIVE THINKING AND PROBLEM SOLVING 



TM 



INNOVATIVE. A simple and elegant solution for 
your problems, Mind Amplifier™ models the creative 
problem-solving process, to amplify your own 
problem solving abilities, on your computer. By 
providing a coherent heuristic framework, the Mind 
Amplifier ™ software transforms your computer into a 
unique interactive thinking tool, expanding your 
idea horizons while clearly focusing your thoughts. 

INFORMATIVE. Very easily you will be guided 
through the stages of creative thinking and problem 
solving, including perception of the situation, 
statement of objectives, analysis and problem- 
solving methods, removal of problem-solving blocks, 
culturing creativity, recognition of solutions, intuition, 
motivation, evaluation and decision making. On 
virtually any problem you can think of, you can 
achieve clearer understanding and insights, by 
mastering creative problem solving with Mind 
Amplifier ™. 

Dealer and OEM inquiries invited. 

Master Card and Visa accepted. Va. residents add 4% sales tax. 
« 1 982 QED Research Corporation 
Circle 289 on Reader Service card. 
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INTELLIGENT. Mind Amplifier stimulates you to 
express your knowledge and intelligence, conver- 
sationally, in your own words. The underlying 
program structure parallels, guides, and amplifies 
the creative thinking process, supporting both 
divergent and convergent thinking. Using plain 
language statements and powerful goal -directed 
decision tree logic, Mind Amplifier™ creates a 
heuristic framework that lets you synthesize right and 
left brain thinking. 

INVEST. Easy to use and user friendly, Mind 
Amplifier™ provides a fascinating and inexhaustible 
learning experience. Mind Amplifier™ is compatible 
with Apple II™, IBM Personal Computer™, TRS-80 
Model III™, Atari 800™, and Osborne I ™ systems, 
with 48K and disc. Others inquire. $165 

ORDER NOW FROM 

QED RESEARCH CORPORATION 
P.O. Box 1121 
McLean, Virginia 22101 
703-448-0000 




Fig. 1 shows the video display tim- 
ing diagram with a schematic of the 
timing logic circuit. Oscillator pulse 



Qo is inverted to produce Q 
which continuously clocks S/R's A 
and B on the low to high signal edge. 
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Fig. 1. Video display timing diagram and logic circuit. Fig. la shows how the shift register signals syn- 
chronize beginning with the oscillator pulse Q . Counter output signals QyQc and Q^ are not shown. Fig. 
lb shows the circuit logic used to operate the timing signals in Fig. la. 
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THE MULTI-USER FRIENDLY MEMORY BOARD WITH 




D 256 kilobytes 150 NS 
dynamic ram 

□ Designed to operate in any 
S-100 System IEEE or Non- 
IEEE 

□ 16-bit addressing option: 
Powerful Macrotech Mem- 
ory Mapping (M 3 ) bank se- 
lect architecture allows 
each 4K block of the 16 bit 
(64K) logical addresses to 
be dynamically translated 
toany4Kblockofthe256K 
on board physical memory. 

□ 24-bit direct addressing 
option 



□ "Educated" cycle control 
module generates all tim- 
ing on board asyn- 
chronously for maximum 
access speed and uniform 
operation 

□ Comprehensive technical 
manual with complete in- 
stallation guide and source 
listings for MP/M II™* and 
"Virtual Disk" solid state 
disk applications. 

□ DMA operation fully sup- 
ported in strict accordance 
with IEEE 696 standard. 

□ 8/16 data transfer protocol 

D Parity error detection 



□ Multilayer board and bus 
signal filtering for noise- 
free operation. 

□ Full one year warranty 

If you wish, send a check or money 
order for $1,379 (in California add 6% 
sales tax where applicable). 

Manual available at $25.00 each 
refundable with order. 

"Registered Trademark of Digital 

Research Corp. 

OEM & Dealer Inquiries invited 



M 



MACROTECH International Corp., 
22133 Cohasset St., Canoga Park, 
California 91303 

(213) 887-5737 



I use Qo rather than Qo for S/R 
clocking to provide an additional half 
oscillator pulse delay time for S/R 
data load setting prior to starting the 
shifting action. This becomes impor- 
tant when operating at higher dot os- 
cillator frequencies. Loading pulse 
QaQbQc allows S/R's A and B to 
continuously shift out data except 
when S/R A loads on timing count 7 
and S/ R B load s data on count 15 
when QaQbQc is negative for S/R 
oading). One S/R's data loading does 
not affect the other S/R's shifting ac- 
tion. The S/R raw video output con- 
sists of eight bits of valid display data 
followed by zeros until the next eight- 
bit display word is output. Using this 
circuit, the S/R output is zero during 

loading. 

Ti ming pu lses Qd and Q^ gate 
the QaQbQc load pulse to the two 
S/R's at the appropriate load time and 
gate the S/R valid data to the display 
circuit. The high portion of Qd 
(timin g count 0-7) enables timing 
pulse QaQbQc to load S/R A on 
timing count 7 while gating out the 
eight-dot character row bits from S/R 
B to the video output circuit on 
counts 0-7. The high portion of Qd 
(timing count 8-15) enables timing 
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pulse QaQbQc to l° ac * S/R B on 
timing count 15 while gating out 
the eight-dot character row bits from 
S/R A to the video output circuit 
on cou nts 8-15. Loading pulse 
QaQbQc is gated to each S/R during 
the last pulse of its eight-count 
nondisplay data out period during 
loading and zero shifting actions. I 
chose this technique to allow maxi- 
mum character data set-up time from 
S/R load to commence shift time. 

CRTC Interface 

The MC6845 CRTC provides the 
refresh memory and character gener- 
ator row addresses, vertical and hori- 
zontal sync and cursor control sig- 
nals. Light pen, hardware scrolling 
and interlace modes are also avail- 
able for programming into the CRTC 
by the CPU. The CRTC will cause the 
refresh memory ASCII and graphics 
data to be displayed without further 
need of CPU action. Any additional 
CPU video action will only be 
necessary if an update is made to the 
data in refresh memory, scrolling, 
light pen or cursor modes or if change 
is made in display modes or format 
by programming action. 

Video refresh memory is shared by 
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Fig. 2. Composite video logic circuit showing how the various timing, blanking and video signals are com- 
bined, stored and level-shifted for output to the TV monitor. The output video signal voltages are also 
shown. 



the CPU and the CRTC with the CPU 
having access priority. Light pen ac- 
tion consists of cursor repositioning 
by internal CRTC circuitry reacting 
to an external light pen pulse input 
(active high) signal by latching a new 
cursor position address in the light 



pen register. The CPU then must, 
normally through interrupt action, 
read the light pen register's new cur- 
address and write it into the 



sor 



CRTC cursor high and low address 
registers. The cursor will then be po- 
sitioned on the screen where the light 
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COMPUTER KITS- FROM $69.95 




LNW SEMI-KITS can save you hundreds of dollars. By obtaining your own parts at the lowest 
possible cost and assembling the LNW SEMI-KITS, you can have the most highly acclaimed 
microcomputer in the industry- the LNW80. The LNW SEMI-KITS are affordable modules. You 
can start with a modest cassette system and expand to a full 4Mhz TRS-80 compatible system with 
5 or 8 inch double density disks and color at any time. 

A. LNW80 CPU - Made of high quality FR4 glass epoxy double sided circuit material, with plated- 
through holes and gold edge connector. It is fully solder-masked and silk screened. Here are just 
some of the outstanding features you will have when your LNW80 CPU board is fully assembled: 
• 1 6K RAM • Color and black and white video • 480 x 1 92 high resolution graphics • 64 and 80 
column video • 4 Mhz Z80A CPU • Upper and lower case display • 500 and 1 000 baud cassette 
I/O -$89.95 

B. SYSTEM EXPANSION- Expand the LNW80 computer board, TRS-80and PMC-80 computer 
with the following features: • 32 K memory • Serial RS232C and 20 Ma port • Real time clock • 
Parallel printer port • 5 inch single density disk controller • Expansion bus (screen printer port) • 
Onboard power supply • Solder-masked and silk screened legend- $69.95 (tin plated contacts) - 
$84.95 (gold plated contacts) 

C. KEYBOARD- 74 key expanded professional keyboard- includes 1 2 key numeric keypad. Fully 
assembled and tested. - $99.95 

D. COMPUTER CASE - This stylish instrument-quality solid steel case and hardware kit gives your 
LNW80 that professional factory-built appearance. - $84.95 Add $12.00 for shipping. 

E. SYSTEM EXPANSION CASE- This stylish instrument-quality solid steel case and hardware kit 
gives your SYSTEM EXPANSION interface that professional factory-built appearance. -$59.95 
Add $10.00 for shipping. 

F. LNW80 CPU - HARD TO FIND PARTS KIT- $82.00 

G. LNW80 VIDEO - HARD TO FIND PARTS KIT - $31 .OO 

H. SYSTEM EXPANSION - HARD TO FIND PARTS KIT- $27.50 
I. LEVEL II ROM set. (6 chip set) - $1 20.00 

VISA and MasterCard accepted. Add $3.00 for shipping plus $1.00 for each additional item. All 
shipments via UPS surface. Add $2.00 for U.S. Mail. Shipments outside continental U.S.: funds must 
be U.S. dollars. Sufficient shipping costs must be included with payment. 

ORDERS & INFORMATION - (714) 544-5744 
SERVICE - (71 4) 641 -8850 
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pen signal was detected. This article 
will not cover light pen pulse genera- 
tion circuits. 

The CRTC, after programming and 
receiving character timing pulses, 
provides the video memory address 
data on output signal lines (MAO- 
MAIS) in a numerical address se- 
quence, which locates the relative 
positions of characters in video mem- 
ory with their positions on the dis- 
play screen. The CRTC concurrently 
provides the character generator row 
address data on output signal lines 
(RA0-RA4). Bits 0-6 of the video 
memory output word go to the char- 
acter generator as part of the ROM 
address and bit 7 goes to the reverse 
video circuit, where it switches the 
video output character between nor- 
mal (active low) and reverse video 
(active high). 

Within a maximum access time of 
450 nanoseconds (ns), my character 
generator has a stable eight-bit char- 
acter dot row word at the output. 
This word is loaded into the appropri- 
ate S/R as determined by the timing 
circuit. Video memory output, bit 7, 
is latched into the video control latch 
by the low-to-high transition of tim- 
ing pulse Qc. CRTC output cursor 
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You are fighting your enemy in unstable space. 
With the shock of every missile explosion, deadly 
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cage of hyperspikes. Try it — with a friend. 



Only $24.95 (on disc) 



Distributors and Dealers Welcome 
Call 1-215-485-1968 

Affine. Inc. 







P. O. Box 2026 
Aston, Pennsylvania 19014 
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data (active high), vertical sync (ac- 
tive high), horizontal sync (active 
high) and CRT (active high) are all 
latched by the high-going edge of tim- 
ing signal Qc. The next character 
clock signal (high portion of QJ sets 
the CRTC up for the next character 
set of CRT display control signals. 
The active transition of the CRTC 
clock input signal is from high to low. 

Composite Video Generation 

The composite video signal genera- 
tion circuit combines the S/R output 
video pulses with the latched video 
control signals by logic gates. The sig- 
nal is finally level-shifted to make it 
compatible with my TV monitor re- 
quirements for direct video interface 
display. A direct video interface dis- 
play is used instead of radio frequen- 
cy (rf) coupling when a wider TV 
bandpass is necessary for more hori- 
zontal characters to be displayed. The 
direct-coupled method bypasses 
most of the TV monitor band limiting 
circuits, such as the sound trap. The 
CRTC software program ensures that 
the composite signal correctly match- 
es the input signal timing require- 
ments of the TV. Fig. 2 shows the 
composite video logic circuit. 



The usable display portions of the 
raw video output signals from each of 
the two S/R's are alternately selec- 
ted by the high portion of timing sig- 
nals Qd and 5d, which control 
the two-wide, two-input, AND-OR 
gate input data selection. The result- 
ing OR gate output signal is one con- 
tinuous video dot signal (active high), 
which is the composition of the us- 
able display portions of both S/R's 
with one eight-bit S/R word following 
the other. 

Note that the two S/R output signal 
lines could be fed directly to an OR 
gate for video output since the dis- 
play dot information theoretically is 
active-high only for valid display 
dots. I didn't do this since I had the 
AND-OR equivalent gates available 
and didn't want to worry about possi- 
ble S/R noise pulse (active high) out- 
puts during loading and zero shifting 
periods. An equivalent AND-OR log- 
ic circuit can be obtained by replac- 
ing the two AND gates and the OR 
gate with three NAND gates. 

The AND-OR gate output signal is 
next mixed with the reverse video 
signal (Q2) from the video control 
latch. The exclusive OR gate inverts 
the video signal (1 to and to 1) if 



07 

I 
DO 



Z80A 



All 

I 
AO 



AI2-AI5 



CPU DATA BUS 



I/O- 



EN 



DO-07 



CRTC 



MAM 

I 
MAO 



AO-AII 



♦ 5V 



L 



AO-AII 



W 



-|_r 



All 

I 
AO 



All 

I 

AI0 



(B) 



(A) 



All 

I 

AO 



A9 

I 

AO 

"w" 



2 TO I 

DATA 

DECODER 



B/A 



SELECT SWITCH 
I OF 16 ADDRESS BLOCK 



AI2-AI5 



4 TO 16 
LINE 
NEC 
DECODER 



16 LINES 



AI0 -All 



All 
I 2 TO 4 LINE 

A 10 



NEC. DECODER 



Ao-A9 



D0-D7 ♦ ♦ 
H L 
DATA ISOLATION GATE 



H/C EN 



00-07 



CE I CE I CE I CE 
(IK) I (IK) I (IK) I (IK) 



A9 
I 

AO 



07 

I 
00 



4K VIDEO MEMORY 
(4) IK BANKS 



W "LT 



VIDE0 MEMORY SELECT ~LT 



VIDEO MEMORY DATA BUS 



00-06 
CHARACTER GENERATOR 



-LT 



8-BIT PARALLEL VIDEO DATA 



SHIFT REGISTER (S) 



8-BIT SERIAL CHARACTER DOT ROW ? 



c 



Fig. 3. Video memory control logic showing how the Z-80A and MC6845 signals are gated to access the 
video memory with the CPU having priority. The data isolation gate ensures that the Z-80A and its main 
memory (not shown) can communicate at the same time the MC6845 is communicating with the video 
memory. Note that video memory data line D7 does not go to the character generator. It goes to the re- 
verse video gate, as shown in Fig. 2. 
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NUCRO-80 COMPUTER 



Z80A CPU with 4MHz clock and CP/M 2.2 
operating system. 64K of low power static 
RAM. Calendar real time clock. Centronics 
type parallel printer interface. Serial inter- 
face for terminal communications, dip 
switch baud rates of 150 to 9600. 4 "cooling 
fan with air intake on back of computer and 
discharge through ventilation in the bot- 
tom. No holes on computer top or side for 
entry of foreign object. Two 8" single or 
double sided floppy disk drives. IBM single 
density 3740 format for 243K of storage on 
each drive. Using double density with 1K 
sectors 608K of storage is available on a 
single sided drive or 1.2 meg on a double 
sided drive. Satin finish extruded 



aluminum with vinyl woodgrain decorative 
finish. 8 slot backplane for expansion. 48 
pin buss is compatible with most OSI 
boards. Uses all standard I BM format CP/M 
software. 

Model 80-1200 $2995 

2 8" single sided drives, 1.2 meg of 
storage 
Model 80-2400 $3495 

2 8" double sided drives, 2.4 meg of 

storage 
Option 001 $ 95 

Serial printer port, dip switch baud rate 

settings 



Software available in IBM single density 8 " format. 



Microsoft 

Basic-80 
BasicCompiler 
Fortran-80 
Cobol-80 

Macro-80 
Edit-80 

MuSimp/MuMath 
Mu Lisp-80 



$289 
$329 
$410 
$574 
$175 
$105 
$224 
$174 



Digital Research 

PL/1-80 

Mac 

Sid 

Z-Sid 

C Basic-2 

Tex 

DeSpool 

AshtonTate 

dBase II 



Micropro 

$459 Wordstar 
$ 85 Mail-Merge 

$ 78 Spellstar 
$ 95 Super Sort I 

$110 Pascal 

$ 90 Pascal/MT + 

$ 50 Pascal Z 

Pascal M 
$595 



$299 
$109 
$175 
$195 

$429 
$349 
$355 



Convert almost any static memory OSI 



to CP/M® with the D & N-80 CPU Board. 



Z80A CPU with 4MHz clock. 2716 EPROM 
with monitor and bootstrap loader. RS-232 
serial interface for terminal communica- 
tions or use as a serial printer interface in a 
VIDEO system. Disk controller is an Intel 
8272 chip to provide single or double densi- 
ty disk format. 243K single density or 608K 
double density of disk storage on a single 
sided 8" drive. A double sided drive pro- 
vides 1.2 meg of storage. DMA used with 
disk controller to unload CPU during block 
transfers from the disk drives. Optional 
Centronics type parallel printer port com- 



plete with 10 ft. cable. Optional Real Time 
Calendar Clock may be set or read using 
'CALL' function in high level languages. 
Power requirements are only 5 volts at 1.4 
amps. Avai lable with WORDSTAR for serial 
terminal systems. 



D&N-80 serial 
D&N-80 serial w/Wordstar 
D & N-80 video 
Option 001 



$695 
$870 
$695 
$ 80 







parallel printer and real time 
calendar clock 



D & N-80 CPU BOARD 



OTHER OSI COMPATIBLE HARDWARE 



IOCA1 OX Serial Printer Port $125 

Compatible with OS-65U and OS-65D soft- 
ware 

IO-CA9 Parallel Printer Port $175 

Centronics standard parallel printer inter- 
face with 10 ft. flat cable 
BP-580 8 Slot Backplane $ 47 

Assembled 8 slot backplane for OSI 48 pin 
buss 



24MEM-CM9 $380 

16MEM-CM9 $300 

8MEM-CM9 $210 

BMEM-CM9F $ 50 



24MEM-CM9F $530 

16MEM-CM9F $450 

8MEMCM9F $360 

FL470 $180 



24K memory/floppy controller card sup- 
ports up to 24K of 2114 memory chips and 
an OSI type floppy disk controller. 
Available fully assembled and tested with 
8, 16, or 24K of memory, with floppy con- 
troller (F). Controller supports 2 drives. 
Needs separated clock and data inputs. 
Available Bare (BMEM-CM9F) or controller 
only (FL-470). Ideal way to upgrade 
cassette based system 
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C1P-EXP Expansion Interface $ 65 

Expansion for C1 P 600 or 610 board to the 
OSI 48 pin buss. Requires one slot in 
backplane. Use with BP-580 backplane 
BIO-1 600 Bare IO card $ 50 

Supports 8K of memory, 2 16 bit parallel 
ports may be used as printer interfaces. 5 
RS-232 serial ports, with manual and Molex 
connectors 

DSK-SW Disk Switch $ 29 

Extends life of drive and media. Shuts off 
minifloppy spindle motor when system is 
not accessing the drive. Complete KIT and 
manual 

D & N Micro Products, Inc 

3684 N. Wells St. 
Fort Wayne, Ind. 46808 
-— — (219)485-6414 

VI A 



$395 
$585 
$ 69 

$450 

$ 75 




MaitwrCord i 



TERMS $2.50 shipping, Foreign orders add 15%. 
Indiana residents add 4% sales tax. 



Disk Drives and Cables 

8"ShugartSA801 singlesided 
8 • Shugart SA851 double sided 
FLC-66f t. cable from D & N or OSI 

controller to 8" disk drive 
5 1/4 ' MPI B51 with cable, power 

supply and cabinet 
FLC-5 1/48 ft. cable for connection 

to 5 1/4 drive and D & N or OSI 

controller, with data separator and 

disk switch 
Okidata Microline Printers 
M L 82A Dot Matrix Printer $534 

1 20 CPS, 80/1 20 columns, 9.5 "paper width, 

friction or pin feed 

ML 83A Same as 82A except $895 

16" paper width, 132/232 columns with 
tractor feed 

ML 84 Same as 82 A except 200 CPS, $1152 
16" paper width, 132/232 columns, 2K buf- 
fer, dot addressable graphics, with tractor 
feed 
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the latch reverse video control signal 
is high. This results in the TV charac- 
ter matrix dots reversing their high or 
low condition by dots normally blank 
being displayed as white and dots 
normally white being displayed as 
blank. If the latch-reverse video con- 
trol signal is low, the composite video 
passes through the exclusive-OR gate 
unaltered. 

The last video gate prior to the sig- 
nal level shifter circuit is a blanking 
NAND gate. This gate inhibits 
(blanks) the video output signal when 
the blanking control signal (Q3) from 
the video control latch is low. The 
NAND gate is used to provide an ac- 
tive-high blanking signal to the video 
level shifter circuit. 

The three input signals to the video 
control latch are reverse video (D 2 ), 
blanking (D 3 ) and sync (Di). Video 
memory bit 7 causes the resulting dis- 
play character to be reverse video (in- 
verted if it is high and normal video if 
it is low). Video memory bit 7 and 
CRTC output cursor signals are com- 
bined in an exclusive-OR mixing 
gate, rather than an OR gate, so that 
the cursor will display against both a 
normal screen character and a re- 
verse video screen character. The 
output of the mixing exclusive-OR 
gate goes to input signal pin (D 2 ) of 
the video control latch. 

The video control latch input 
blanking signal (D 3 ) is generated by a 
three-input AND gate which com- 
bines the CRTC display enable, CPU 
video memory request (MREQ) and 
the between-character-line blanking 
signal. If any of these three signals 
goes low, then the AND gate output 
will go low, causing video blanking 
as discussed above in the blanking 
gate operation. The between-charac- 
ter-line blanking NOR gate output is 
low if either CRTC character gen- 
erator row address signal (RA3 or 
RA4) is high. This causes additional 
blanking lines between display char- 
acter rows if the CRTC is pro- 
grammed to address greater than 
eight character lines. For example, 
addressing 1 1 character lines will re- 
sult in the eight character scan lines 
plus three blank scan lines between 
character rows. 

CRTC horizontal and vertical sync 
output signals (active high) are com- 
bined in the sync-combining OR 
gate, with the output going to the 
video control latch signal input (DJ. 
If either CRTC-generated sync sig- 
nal is high, the OR gate output sig- 
nal is also high. 
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The video MREQ signal is active 
low when the CPU is accessing video 
memory in a read or write action. 
This blanking signal goes to the video 
control latch for delayed blanking 
rather than directly to the blanking 
AND gate. This is because the charac- 
ter dot row being d isplayed when the 
CPU generates the MREQ signal was 
loaded in the S/R one character row 
earlier, and thus could not be affected 
even if the CPU assessed the display 
character video memory location. 

The level shifter is a combination 
of resistors and two open-circuit in- 
verter gates connected to a +12 V 
supply. Open-circuit gates are nec- 
essary for signal voltages over -1- 5 V. 
My TV display monitor requires a 
positive video signal which goes 
from 6.5 V (sync) to 7.3 V (white), 
with 6.8 V resulting in a blank. If 
both inverter gate inputs are low, 
then the composite video output is 
set at a positive high 7.3 V level set 
by the 470 Q and variable 500Q re- 
sistor voltage divider combination. 
When the video inverter input sig- 
nal is high, the gate output pulls the 
composite video output signal level 
down to a low 6.8 V blank level set 
by the variable 500 Q with the corre- 
sponding variable 5k Q resistor volt- 
age divider combination. When the 
sync inverter gate input signal is 
high, the gate output signal pulls the 
composite video down to a low 6.5 
V sync level set by the variables 500 
Q with the corresponding 5k Q resis- 
tor voltage divider combination. 

If the input signals to both inverter 
gates are high, both outputs are low, 
placing both variables 5k Q resistors 
in parallel and causing the video out- 
put level to the TV display monitor to 
be less than the required 6.5 V sync 
level. If this should cause a problem, 
the video inverter gate could be addi- 
tionally gated such that when an ac- 
tive high signal is present with the 
sync inverter input, then an active 
high signal is inhibited from the 
video inverter gate input. 

Video Memory Control 

My video memory can be ad- 
dressed by either the Z-80A CPU or 
the MC6845 CRTC, with the CPU 
having priority. Fig. 3 shows the vid- 
eo memory connect logic. The CRTC 
data signal lines connect directly to 
the CPU data bus since the CRTC 
data lines are only used by the CPU 
either to write to the CRTC internal 
registers (program) or to read from 
the CRTC the internal registers' cur- 
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Call Us 1 
Last For The 
Best Price 

ON TRS-80™ Computers 

1-800-762-6661 

RAND'S 

2185 E. FRY BLVD. 

and 

101 W. FRY BLVD. 

SIERRA VISTA, AZ 85635 
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Supports the 
6801 micro- 
computer family 

Only 4*6'. 
including a 4x2 " 
prototyping area 

2KBytM 
EPROM/2K Bytei 
RAM/RS-232 
Interlace 

Com plat* 
documentation 

(over 50 page*) 



MC6801 APPLICATIONS PROTOTYPE BOARD 

The APB it a smell board which support* the MC6801 lamily ot microcomputer! It is 
described m Motorola s application note AN799 A typical 6801 member contains an 
enhanced 6800 processor. 2K bytes of ROM. t28 bytes Of RAM. a 16-bit programmable 
timer Darallel I/O and a serial communications interface In addition to the resources 
of the 6801 the APB prov.des an additional 2K bytes of EPROM (TMS2716), 2K bytes Ol 
RAM (2114L) and a full duplex RS-232 interface It also supports special versions such 
as the 6801G1 with its LILbug' monitor; and provides on-boerd programming of the 
68701 EPROM version 

The APB is an excellent educational aid which allows for evaluation and familiarization 
of 6801 family members It is great tor prototype development Since the nuts and 

bolts are already in place, the designer need only add the necessary interface circuits 
for a particular application It can also be used as a simple cost-effective dedicated 
controller for those limited quantity applications 

Besides being so practical, it is a tun little board Order yours tod»y' 
• TM ot Motorola Semiconductor Products. Inc 

APB-1 Bare board with documentation J JJ 

APB-2 Above assembled with all parts less microcomputer and memory * w 

APB-3 Above with MC6B01G1 and LILbug manual »J09 

APB-4 Above with tour 2114L RAMs *'** 
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For the SS-30 Bus 

njagn A/D Converter - 8 channels. 8 bit. 0-2 5V input. 6ms conversion time - $39 AST 
CI-68A Control Interface - 8 opto-isolaled inputs 8 reed relay outputs $79 kit $98 AftT^ 

Terms Check MO VISA, or MC In US and Canada add $3 per item tor shipping Others 
add $7 per item US funds only TX add 5* tax Shipped from stock to two wee*» 




INNOVATIVE TECHNOLOGY 

510 Oxford Park 

Garland, TX 75043 (214) 270-8393 
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80 CHARACTER VIDEO BOARD -S-100 




All This on ONE BOARD: 

Keyboard port with TYPE-AHEAD buffer 
8275 CRT controller with light pen port 
Two 2716s — program & character rom's 
Optional 2716 for CHARACTER GRAPHICS 
All screen & keyboard ram 
SIMULTANEOUS I/O or Memory mapped 
Z-80 MPU-2 or 4 Mhz system clock 
Easy to adapt Software 
Uses only EAST-TO-GET parts 
Use in any S-100 system 
696 Bus Compliance: D8 M16 18 T200 
Build for less than $200 

Now includes crystal & heat sink. 

Introducing The VDB-A 

Bare board with Documentation $49.50 

+ $2 s&h (III. res. add 6% tax) 

Simplivuau PRODUCTS CO.Dept. kmh 
P.O. Box 601, Hoffman Estates, IL 60195 
Dealer Inquiries Invited 
312/359-7337 



sor and light pen stored addresses. 
CRTC register programming and 
load action is done through CPU-con- 
trolled circuitry described later in 
this article. The character generator 
data input lines are connected to the 
video memory data lines. Tliis is no 
problem during CPU and video mem- 
ory communications, because the vi- 
deo output is blocked by the video 
blanking gate described earlier. 

CPU data communications with 
the video memory is done by the vid- 
eo memory select signal going low, 
which enables the data isolation gate 
to pass data signals. The low video 
memory select signal also directs the 
CPU address and R/W (active high 
READ and active low WRITE) con- 
trol lines to the video memory by the 
2-to-l line data selector gates. When 
the CPU is not communicating with 
the video memory, then the video 
memory select signal is high, which 
tri-states (high impedance outputs) 
the data isolation gate, disabling the 
data flow between video memory 
and the CPU data bus. The video 
memory select high signal also causes 
the 2-to-l line data selector gates 
(four) to switch CRTC address data 
output to the video memory inputs 
when its RD (active low READ) con- 
trol line is enabled. 

My video memory contains 4K 
(4096) words which are enabled in IK 
(1024) word blanks. The upper four 
CPU address lines (A12-A15) are de- 
coded to 16 4K memory block areas. 
The video memory select signal is 
produced by decoding the upper four 
CPU address lines into one of 16 lines 
going low by the l-to-16 line negative 
decoder (74LS154). Setting one of the 
16 select switches connects the video 
memory select signal line to one of 
the 16 negative decoder output lines. 
Only one switch is set at a time. 
When the CPU addresses this portion 
of memory the video memory select 
signal line goes low, which enables 
video memory. 

The desired IK bank section of the 
4K video memory is enabled by the 
BCD-to-10 line negative decoder 
(74LS42), which decodes address 
lines (A10-A11) from the CPU or 
CRTC through the 2-to- 1 line data se- 
lectors (74LS157). Address lines 
(A0-A9) select the one desired word 
of the enabled IK video memory 
bank, which the CPU or CRTC will 
be communicating with. 

Next month I will continue the dis- 
cussion on the theory of operation and 
examine how to program the CRTC. ■ 
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FOR TRS-80 MODEL I OR III 
IBM PERSONAL COMPUTER 

* MORE SPEED 

10-20 times faster than interpreted BASIC. 

+ MORE ROOM 

Very compact compiled code plus VIRTUAL MEMORY 
makes your RAM act larger. Variable number of block 
buffers. 31-char. -unique wordnames use only 4 bytes in 
header! 

* MORE INSTRUCTIONS 

Add YOUR commands to Its 79-STANDARD-plus 

Instruction set! 

Far more complete than most Forths: single & double 

[>reclslon, arrays, string-handling, clock, graphics (IBM 
owres gives B/W and 16 color or 200 tint color display). 

+ MORE EASE 

Excellent full-screen Editor, structured & modular 

programming 

Word search utility 

THE NOTEPAD letter writer 

Optimized for your TRS-80 or IBM with keyboard repeats, 

upper/lower case display driver, full ASCII. 

* MORE POWER 

Forth operating system 

Concurrent Interpreter AND Compiler 

VIRTUAL I/O for video and printer, disk and tape 

(10-Megabyte hard disk available) 

Full 8060 or 8088 Assembler aboard 

(Z80 Assembler also available for TRS-80) 

Intermix 35- to 80-track disk drives 

IBM can read, write and run M.3 disks 

M.3 can read, write and run M.1 disks 




FORTH 



THE PROFESSIONAL FORTH SYSTEM 
FOR TRS-80 & IBM PC 

(Thousands of systems in use) 

MMSFORTH Disk System (requires 1 disk drive, 32K RAM) 

V2.0 for Radio Shack TRS-80 Model I or III $129.95' 

V2.1 for IBM Personal Computer (80-col. screen) .... $249.95' 

AND MMS GIVES IT PROFESSIONAL SUPPORT 

Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 

MMSFORTH User Groups 

Inexpensive upgrades to latest version 

Programming staff can provide advice, modifications and 

custom programs, to fit YOUR needs. 

MMSFORTH UTILITIES DISKETTE: includes FLOATING POINT 
MATH (BASIC ROM routines plus Complex numbers, Rectan- 
gular-Polar coordinate conversions, Degrees mode, more); a 
powerful CROSS-REFERENCER to list Forth words by block 
and line; plus (TRS-80) a full Forth style Z80 assembler 
(requires MMSFORTH V2.0. 1 drive & 32K RAM) $39.95* 

FORTHCOM: communications package provides RS-232 
driver, dumb terminal mode, transfer of FORTH blocks, and 
host mode to operate a remote FORTHCOM system (requires 
MMSFORTH V2.0, 1 drive & 32K RAM) $39.95* 

THE DATAHANDLER: a very fast database management 
system operable by non-programmers (requires MMSFORTH 
V2.0, 1 drive & 32K RAM) $59.95* 

FORTHWRITE: fast, powerful word processor w/easy key- 
strokes, Help screens, manual & demo files. Full proportional 
w/tabs, outdenting. Include other blocks, documents, key- 
board inputs, & DATAHANDLER fields— ideal for form letters 
(requires MMSFORTH V2.0, 2 drives & 48K RAM) $175.00* 

MMSFORTH GAMES DISKETTE: real-time graphics & board 
games w/source code. Includes BREAKFORTH, CRASH- 
FORTH, CRYPTOQUOTE, FREEWAY (TRS-80), OTHELLO & 
TICTACFORTH (requires MMSFORTH V2.0, 1 drive & 32K RAM) 
$39.95* 

Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 

MMSFORTH USERS MANUAL - w/o Appendices $17.50* 

STARTING FORTH - best! $15.95* 

THREADED INTERPRETIVE LANGUAGES - advanced, 
analysis of FORTH internals $18.95* 

PROGRAM DESIGN & CONSTRUCTION - Intro, to structured 
programming, good for Forth $16.00* 

FORTH-79 STANDARD MANUAL - official reference to 
79-STANDARD word set, etc $13.95* 

FORTH SPECIAL ISSUE. BYTE Magazine (Aug. 1980) - A col 
lector's item for Forth users and beginners $4.00* 

* - ORDERING INFORMATION: Software prices include 
manuals and require signing of a single computer license for 
one-person support. Describe your hardware. Add $2.00 S/H 

Blus $3.00 per MMSFORTH and $1.00 per additional book; 
lass orders add 5% tax. Foreign orders add 20%. UPS COD, 
VISA and M/C accepted; no unpaid purchase orders or refunds. 

Send SASE for tree MMSFORTH information 
Good dealers sought 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 
(617)653-6136 
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moving r~ 

Let us know 8 weeks in advance so that you 
won't miss a single issue of Microcomputing 

D Extend my subscription one additional year for only $24.97. 
U] Payment enclosed Bill me 

Canada and Mexico, $27.97 1 year only. Foreign, $44.97 1 year only. 
U.S. Funds drawn on U.S. banks onlv. 



Attach old label where indicated and print new address in 
space provided. Also include your mailing label whenever 
you write concerning your subscription. It helps us serve 
you promptly. 

AFFIX LABEL 
If you have no label handy, print OLD address here: 

Name 

Address 

City 



State 



Zip 



Print NEW address here: 



Name 



Address 
City 



State 



Zip 



331 R7M 



MICROCOMPUTING 
P.O. Box 997-FARMINGDALE, N.Y. 11737 




Selling Micro- 
computing will 
make money for you. 
Consider the facts: 
Fact #1: Selling Microcomput- 
ing increases store traffic— our 
dealers tell us that Microcomputing \s 
the hottest-selling computer magazine on 
the newsstands. 
Fact #2: There is a direct correlation between 
store traffic and sales— increase the number of people 
coming through your door and you'll increase sales. 
Fact #3: Fact #1 + Fact #2 = INCREASED $ALE$, 
which means more money for you. And that's a fact. 

For information on selling Microcomputing, call 
800-343-0728 and speak with Ginnie Boudrieau, our 
bulk sales manager. Or write to her at Microcomputing, 
80 Pine St., Peterborough, NH 03458. 



MICROCOMPUTING 

80 Pine Street Peterborough, NH 03458 

800-343-0728 
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QUIT CLOWNING AROUND 

with difficult programs for children* 



COMPUTER CARNIVAL 

has arrived, with 60 easy-to-use TRS-80 
Level II BASIC programs for children of 
all ages. Characters like Sugar Louie and 
Madam Zelda will help your child expand 
his or her creativity and develop key- 
board skills through games, puzzles, and 
educational quizzes. 

COMPUTER CARNIVAL by 

Richard Ramella features: 

* LARGE, READABLE TYPE 

* SHORT, EASY-TO-TYPE PROGRAMS 
^SPIRAL BINDING 

^rOVER 60 ILLUSTRATIONS 

To make the adventure even more enjoyable, take along 
CARNIVAL COMPANION, a ready-to-load cassette 
that lets your children spend more time playing and less time 
typing. 

Dealer inquiries invited 

*TRS-80 is a trademark of the Radio Shack division of Tandy Corp. 




COMPUTER CARNIVAL 

(book only )BK7 389 $16.97 COM- 

PUTER CARNIVAL and 

CARNIVAL COM- 

" j, PANION(book 
and cassette) CC7389 

$24.97. 

Add $2.00 shipping and 
handling. 

-) Call TOLL-FREE 1-800-258-5473 
WAYNE GREEN BOOKS, 
PETERBOROUGH, NH 03458 




I DCOMPUTER CARNIVAL and CARNIVAL COMPANION 

(Book and Cassette) CC7389 $24.97 

DCOMPUTER CARNIVAL (Book Only) BK7389 $16.97 (include 
$2.00 per order for shipping and handling charges) 

□ Payment Enclosed D MC □ VISA □ AMEX 
Card # Expires 



UPS delivery if complete 
street address is provided. 

MCBank# 



Signature 
Name 



Address 



City and State 
Zip 



MC01 



A Wayne Green Books Publication 
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A USER GUIDE TO THE UNIX SYSTEM by Jean Yates 
and Rebecca Thomas. Here at last is a clearly written 
book that allows you to use the Unix operating system 
easily, and at a fraction of the time it previously took. If 
you're using, evaluating or simply curious about this sys- 
tem, this is your book. BK1242 $15.99 

WORDSTAR MADE EASY by Walter A. Ettlin. Now Word- 
Star is as simple to learn as it is easy to use. This book 
teaches WordStar in 14 easy lessons, saving hours of 
hard work, it comes with a convenient pull-out Command 
Card. BK1239 $11.95 

INTRODUCTION TO WORD PROCESSING by Hal 

Glatzer. This book explains in plain language what a 
word processor can do, how to use one, how it improves 
productivity— especially in businesses that handle lots 
of words— and how to buy one wisely. No technical 
knowledge required, for all first-time users and those 
considering purchasing a word processor. BK1238 $12.95 
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Learn Digital — . \tf~ 



Electronics While 
Building Your Ownj 
Computer! 
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A Hand's nri Approach 



by 
George 

Young 



THE SELECTRIC INTERFACE— by George Young. You 
need the quality print that a daisy wheel printer pro- 
vides but the thought of buying one makes your wallet 
wilt SELECTRICTM INTERFACE, a step-by-step guide 
to interfacing an IBM Selectric I/O Writer to your micro- 
computer, will give you that quality at a fraction of the 
price. George Young, co-author of Kilobaud Microcom- 
puting magazine's popular "Kilobaud Klassroom" 
series, offers a low-cost alternative to buying a daisy 
wheel printer. SELECTRIC INTERFACE includes: step- 
by-step instructions, tips on purchasing a used Selec- 
tric, information on various Selectric models, includ- 
ing the 2740, 2980, and Dura 1041, driver software for 
Z80, 8080, and 6502 chips, tips on interfacing tech- 
niques. With SELECTRIC INTERFACE and some back- 
ground in electronics, you can have a high-quality, low- 
cost, letter-quality printer. Petals not included. BK7388 
(125 pages) $12.97 

KILOBAUD KLASSROOM — by George Young and Peter 
Stark. Learning electronics theory without practice isn't 
easy And it's no fun to build an electronics project that 
you can't use. Kilobaud Klassroom the popular series 
first published in Kilobaud Microcomputing, combines 
theory with practice. This is a practical course in digital 
electronics. It starts out with very simple electronics 
projects, and by the end of the course you'll construct 
your own working microcomputer! 

Authors Young and Stark are experienced teachers, 
and their approach is simple and direct. Whether you're 
learning at home or in the classroom, this book provides 
you with a solid background in electronics— and you'll 
own a computer that you built yourself! BK7386 $14.95 

TOOLS & TECHNIQUES FOR ELECTRONICS— by A. A. 

Wicks is an easy-to-understand book written for the 
beginning kit-builder as well as the experienced hob- 
byist. It has numerous pictures and descriptions of the 
safe and correct ways to use basic and specialized tools 
for electronic projects, as well as specialized metal- 
working tools and the chemical aids which are used in 
repair shops BK7348 $4.95.* 

MICROCOMPUTER DATA COMMUNICATIONS 
SYSTEMS by Frank J. Derfler. This text has a lot of 
good information on message systems and informa- 
tion utilities; the fundamentals of data communica- 
tions, modems, terminals, and software for specific 
microcomputers. Interesting and informative for the 
beginner, yet a good reference for the experienced 
data communications user. BK1243 $12.95 

'Use the order card in this magazine or itemize your 
to include check or detailed credit card information, 
face. $10.00 per book foreign airmail. Please allow 
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THE CUSTOM TRS-80 AND OTHER MYSTERIES-by 

Dennis Kitsz. More than 300 pages of TRS-80 customiz- 
ing information. With this book you'll be able to ex- 
glore your computer like never before. Want to turn an 
track into a mass storage unit? Individual reverse 
characters? Replace the BASIC ROMs? Make Music? 
High speed, reverse video, Level I and Level II? Fix it if 
it breaks down? All this and much, much more Even if 
you have never used a soldering iron or read a circuit 
diagram, this book will teach you how! This is the 
definitive guide to customizing your 80! BK1218 
$29.95.* 

TRS-80 DATA COMMUNICATIONS SYSTEMS— by 

Frank J. Derfler. If you are interested in using the 
TRS-80 as a terminal or message system, this is the 
book to buy. It covers communications, technical ma- 
terial, software and hardware for the entire TRS-80 
family of machines. BK1245 $12.95 

BASIC FASTER AND BETTER AND OTHER MYS- 
TERIES— by Lewis Rosenfelder. You don't have to 
learn assembly language to make your programs run 
fast. With the dozens of programming tricks and 
techniques in this book you can sort at high speed, 
swap screens in the twinkling of an eye, write INKEY 
routines that people think are in assembly language 
and add your own commands to BASIC. Find out how 
to write elegant code that makes your BASIC really 
hum, and explore the power of USR calls BK1221 
$29 95.* 



THE CP/M HANDBOOK (with MP/M)— by Rodnay Zaks 
A complete guide and reference handbook for CP/M — 
the industry standard in operating systems. Step-by- 
step instruction for everything from turning on the 
system and inserting the diskette to correct user 
discipline and remedial action for problem situations 
This also includes a complete discussion of all ver 
sions of CP/M up to and including 2.2. MP/M and 
CDOS BK1187$14 95 * 



TRS-80 DISK AND OTHER MYSTERIES— by Harvard C 
Pennington. This is the definitive work on the TRS-80 
disk system. It is full of detailed "How to use.'' infor 
mation with examples, samples and in-depth explana 
tions suitable for beginners and professionals alike 
The recovery of one lost file is worth the price alone 
BK1181 $22.50* 



MICROSOFT BASIC DECODED AND OTHER MYSTER- 
IES— by James Farvour. From the company that 
brought you TRS-80 DISK AND OTHER MYSTERIES. 
Contains more than 6500 lines of comments for the dis- 
assembled Level II ROMs and six additional chapters 
describing every BASIC subroutine, with assembly Ian 

Jiuage routines showing how to use them. Flowcharts 
or all major routines give the reader a real in- 
sight into how the interpreter works. BK1 186 $29 50* 



Introductory 

UNDERSTANDING AND PROGRAMMING MICRO- 
COMPUTERS—A valuable addition to your computing 
library. This two part text includes the best articles that 
have appeared in 73 and Kilobaud Microcomputing 
magazines on the hardware and software aspects of 
microcomputing. Well known authors and well struc- 
tured text helps the reader get involved. BK7382 $10.95.* 

SOME OF THE BEST FROM KILOBAUD/MICRO- 
COMPUTING—A collection of the best articles that 
have recently appeared in Kilobaud/MICROCOMPUT- 
ING. Included is material on the TRS-80 and PET 
systems, CP/M, the 8080/8085/Z80 chips, the ASR-33 
terminal. Data base management, word processing, 
text editors and file structures are covered too. Pro- 
gramming techniques and hardcore hardware con- 
struction projects for modems, high speed cassette 
interfaces and TVTs are also included in this large for- 
mat, 200 plus page edition. BK7311 $10.95.* 

DON'T (or How to Care for Your Computer)— by Rod- 
nay Zaks. In plain language, with numerous illustra- 
tions, this book tells all the do's and don't's of the care, 
preservation and correct operation of the small com- 
puter system. Specific chapters cover each piece of 
hardware and software, as well as safety and security 
precautions and help for problem situations. Have 
your computer work right the first time and keep it 
working. No technical background required. For all 
computer users. BK1237 $11.95. 

YOUR FIRST COMPUTER— by Rodnay Zaks. Whether 
you are using a computer, thinking about using one or 
considering purchasing one, this book is indispen- 
sable. It explains what a computer system is, what it 
can do, how it works and how to select various compo- 
nents and peripheral units. It is written in everyday lan- 
guage and contains invaluable information for the nov- 
ice and the experienced programmer. (The first edition 
of this book was published under the title "An In- 
troduction to Personal and Business Computing") 
BK1191 $8.95* 

MICROPROCESSOR INTERFACING TECHNIQUES— 

by Austin Lesea & Rodnay Zaks— will teach you how to 
interconnect a complete system and interface it to all 
the usual peripherals. It covers hardware and software 
skills and techniques, including the use and design of 
model buses such as the IEEE 488 or S-100 BK1037 
$17.95.* 

AN INTRODUCTION TO MICROCOMPUTERS, VOL. 

—The Beginner's Book— Written for readers who know 
nothing about computers— for those who have an in- 
terest in how to use computers— and for everyone else 
who must live with computers and should know a little 
about them. The first in a series of 4 volumes, this book 
will explain how computers work and what they can do. 
Computers have become an integral part of life and 
society. During any given day you are affected by com- 
puters, so start learning more about them with Volume 
0. BK1 130 $12.50.* 
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AN INTRODUCTION TO MICROCOMPUTERS, VOL. 1 
—2nd Edition completely revised. Dedicated to the 
basic concepts of microcomputers and hardware 
theory. The purpose of Volume 1 is to give you a 
thorough understanding of what microcomputers are. 
From basic concepts (which are covered in detail), 
Volume 1 builds the necessary components of a 
microcomputer system. This book highlights the dif- 
ference between minicomputers and microcomputers. 
BK1 030 $15.95 

HOBBY COMPUTERS ARE HERE! If you want to come 
up to speed on how computers work— hardware and 
software— this is an excellent book. It starts with fun- 
damentals and explains the circuits and the basics of 
programming, along with a couple of TVT construction 
projects, ASCII, Baudot, etc. This book has the highest 
recommendations as a teaching aid. BK7322 $2.47. 

THE NEW HOBBY COMPUTERS— This book takes up 
from where "HOBBY COMPUTERS ARE HERE!" leaves 
off, with chapters on Large-Scale Integration, how 
to choose a microprocessor chip, an introduction 
to programming, low-cost I/O for a computer, com- 
puter arithmetic, checking memory boards... and 
much, much more! Don't miss this trer 
BK7340 Only $2.47. 
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PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

order on a separate piece of paper and mail to Microcomputing Book Department • Peterborough NH 03458. Be sure 
No C O D orders accepted. All orders add $1 .50 for the first book, $1 .00 each additional book for U.S. and foreign sur- 
4-6 weeks for delivery Questions regarding your order? Please write to Customer Service at the above address. 



FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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TRS-80 ASSEMBLY LANGUAGE-by Hubert S Howe. 
Jr. This book incorporates into a single volume all the 
pertinent facts and information you need to know to 
program and enjoy the TRS-80. Included are clear 
presentations of all introductory concepts, completely 
tested practical programs and subroutines, details of 
ROM and RAM and disk operating systems, plus com- 
prehensive tables, charts and appendices. Suitable for 
the first time user or more experienced users. BK1217 
$9 95 * 

INSIDE LEVEL II — For machine language program- 
mers. This is a comprehensive reference guide to the 
Level II ROMs, allowing easy utilization of the 
sophisticated routines they contain. It concisely ex- 
plains set-ups, calling sequences, variable passage 
and I/O routines. Part Tl presents an entirely new com- 
posite program structure which unloads under the 
SYSTEM command and executes in both BASIC and 
machine code with the speed and efficiency of a com- 
piler. Special consideration is given to disk systems. 
BK1183 $15.95.' 

PROGRAMMING THE Z-80— by Rodnay Zaks. Here is 
assembly language programming for the Z-80 present- 
ed as a progressive, step-by-step course. This book is 
both an educational text and a self-contained 
reference book, useful to both the beginning and the 
experienced programmer who wish to learn about the 
Z-80. Exercises to test the reader are included. BK1 122 
$15.95.* 

Z-80 ASSEMBLY LANGUAGE PROGRAMMING-by 

Lance A. Leventhal. This book thoroughly covers the 
Z-80 instruction set, abounding in simpfe programming 
examples illustrating software development concepts 
and actual assembly language usage. Features in- 
clude Z-80 I/O devices and interfacing methods, as- 
sembler conventions, and comparisons with 8080A/ 
8085 instruction sets and interrupt structure. 
BK1 177 $16.99.* 

PROGRAMING THE 6502 (Third Edition) By Rodnay 
Zaks— Has d< signed a self-contained text to learn pro- 
gramming, u'iing the 6502. It can be used by a person 
who has new r programmed before, and should be of 
value to any ne using the 6502. The many exercises 
will allow you to test yourself and practice the con- 
cepts presented. BK1005 $13.95 

6502 APPLICATIONS BOOK — Rodnay Zaks presents 
practical-application techniques for the 6502 micropro- 
cessor, assuming an elementary knowledge of micropro- 
cessor programming. You will build and design your own 
domestic-use systems and peripherals. Self-test exer- 
cises included. BK1006 $12.95.* 
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NANOS SYSTEM 
REFERENCE CARDS 
FOR APPLE II, 

APPLE II PLUS, 
MODELS I, II, III AND 
COLOR COMPUTER ■■■ 

At last! No more flipping through the pages of 
the BASIC manual! No more working through 
the maze of machine language instructions! 
These cards completely summarize the BASIC 
and Assembler manuals! FEATURES INCLUDE: 
memory map, eyeball graphics, math instruc- 
tions, BASIC commands, store instructions, 
BASIC functions, load instructions, BASIC 
statements, move instructions, special keys, ex- 
change instructions, PRINT USING examples, 
shift instructions, BASIC special characters, 
compare instructions, BASIC and assembler 



messages and codes, branch instructions, 
BASIC facts, data alteration instructions, re- 
served words, I/O instructions, ROM routines, 
complete character chart with graphics and 
space-compression codes, hex-dec chart, con- 
trol code cross-reference, assembler instruc- 
tions, commands and operators, screen line 
layout, editor commands and subcommands, 
condition code easy access. 
Plus— "magic graphics number— a mystery un- 
til you learn how to use it! 
Designed as a fold-up, accordion-style card, fits 
in your pocket. Panels organized for optimum 
speed for reference. 

Apple II and Apple II Plus: BASIC and 6502 FC1008 

$4.95 
Apple II and Apple II Plus: BASIC only FC1007 

$3.95 
Model I: BASIC and Assembler FC1002 $4.95 

Model II: BASIC and Assembler FC1 005 $5.95 

Model IhCommands and Utilities FC1010 $3.95 
Model III: BASIC and Assembler FC1005 $5.95 
Color BASIC and Extended FC1006 $4.95 

Z-80: Microprocessor FC101 1 $A.95 

ZX80.ZX81 and Tlmex Sinclair 1000: FC1 01 2 $5.95 
Pocket Computer BASIC FC1009 $2.95 
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THE CUSTOM APPLE AND OTHER MYSTERIES-by 

Winifred Hofacker and Ekkehard Floegel. This is the 
guide to customizing Apple software and hardware, pub- 
lished by the folks at IJ6. It contains such hands on infor- 
mation such as: data acquisition and control applica- 
tions. Programming the 6522 Internal timer. Construct 
mg the 6522 I/O board. An Eprom Burner for the Apple 
Computer. An Eprom/RAM board. The Apple Slot Re- 
peater, and much, much more. BK1246 $24.95. 



THE APPLE II USER'S GUIDE— By Lon Poole, Martin 
McNiff, and Steven Cook This guide is the key to 
unlocking the full power of your Apple II or Apple II 
Plus. Topics include: "Applesoft and Integer BASIC 
Programming"— especially how to make the best use 
of Apple's sound, color and graphics capabilities. 
"Machine Level Programming," "Hardware Features" 
—which covers the disk drive and printer, and "Ad- 
vanced Programming"— describing high resolution 
graphics techniques and other advanced applications. 
Well organized and easy to use. BK1220 $16.95 



SOME COMMON BASIC PROGRAMS, APPLE II EDI 
TION — by Lon Poole et al. A powerful collection of fi- 
nancial, statistical, home management and mathemat- 
ics programs — 76 in all — Each program is presented 
with BASIC source code, operating instructions and 
descriptions. If you're a beginning programmer you 
can learn from this book what well designed and 
documented programs look like. BK1232 $14.95 



UNDERSTANDING YOUR VIC VOL. 1:BASIC PROGRAM 
MING — by David Schultz. For the beginning VIC pro- 
grammer—this book is full of examples and exercises 
(with expected results included as immediate feedback) 
that will help you to quickly and easily learn about the 
VIC. Included are chapters on program design with the 
use of pseudo code and data dictionaries to refine pro 
gramming problems, and on VIC color and sound fea 
tures. A fine learn-by-doing programming guide. 
BK1234 $11.95. 

6502 ASSEMBLY LANGUAGE PROGRAMMING-by 

Lance A. Leventhal. This book provides comprehen- 
sive coverage of the 6502 microprocessor assembly 
language. Leventhal covers over 80 programming ex- 
amples from simple memory load loops to complete 
design projects. Features include 6502 assembler con- 
ventions, input/output devices and interfacing 
methods and programming the 6502 interrupt system 
BK1176 $16.99.* 



CMOS COOKBOOK— by Don Lancaster Details the 
application of CMOS, the low power logic family 
suitable for most applications presently dominated by 
TTL. Required reading for every serious digital ex- 
perimenter! BK1011 $10.50.* 

TTL COOKBOOK— by Don Lancaster. Explains what 
TTL is, how it works, and how to use it. Discusses 
practical applications, such as a digital counter 
and display system, events counter, electronic stop- 
watch, digital voltmeter and a digital tachometer 
BK 1063 $9.50.* 

TVT COOKBOOK— by Don Lancaster. Describes the 
use of a standard television receiver as a micropro- 
cessor CRT terminal. Explains and describes charac- 
ter generation, cursor control and interface informa- 
tion in typical, easy-to-understand Lancaster style. 
BK1064$9 95.* 
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6809 MICROCOMPUTER PROGRAMMING AND IN- 
TERFACING— by Andrew C Staugaard, Jr. Getting in- 
volved with Tandy's new Color Computer? If so, this 
new book from the Blacksburg Group will allow you to 
exploit the awesome power oi the machine's 6809 mi- 
croprocessor. Detailed information on processor ar- 
chitecture, addressing modes, register operation, data 
movement, arithmetic logic operations, I/O and inter- 
facing is provided, as well as a review section at the 
end of each chapter. Four appendices are included 
covering the 6809 instruction set, specification sheets 
of the 6809 family of processors, other 6800 series 
equipment and the 6809/6821 Peripheral Interface 
Adapter This book is a must for the serious Color Com- 
puter owner BK1215 $13 95.' 

68000 MICROPROCESSOR HANDBOOK— By Gerry 
Kane. Whether you're currently using the 68000, plan- 
ning to use it, or simply curious about one of the 
newest and most powerful microprocessors, this 
handbook has all the answers. A clear presentation of 
signal conversions, timing diagram conventions, func- 
tional logic, three different instruction set tables, ex- 
ception processing, and family support devices pro- 
vides more information about the 68000 than the manu- 
facturer's data sheets. A stand alone reference book 
which can also be used as a supplement to An Intro- 
duction to Microcomputers: Vol. 2— Some Real Micro- 
processors. BK1216$9.95 

68000 ASSEMBLY LANGUAGE PROGRAMMING-by 

Gerry Kane, et al. A straightforward self teaching text 
book on assembly language programming for the 68000 
microprocessor. This book contains the entire instruc- 
tion set, describes the function of assemblers and 
assembly instructions and discusses basic software 
development concepts. A large number of practical pro- 
gramming examples are included. BK1233 $16.99 



MICROCOMPUTING CODING SHEETS Microcomput- 
ing's dozen or so programmers wouldn't try to work 
without these handy scratch pads, which help prevent 
the little errors that can cost hours and hours of pro- 
gramming time. Available for programming is Assem- 
bly/Machine Language (PD1001), which has columns 
for address, instruction (3 bytes), source code (label, 
op code, operand) and comments; and for BASIC 
(PD1002) which is 72 columns wide. 50 sheets to a pad 
$2 39 * 
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PRICES SUBJECT TO CHANGE WITHOUT NOTICE 



Use he order card in this magazine or itemize your order on a separate piece of paper and mail to Microcomputing Book Department • Peterborough NH 03458. Be sure 
~ nC « U in e ™ GC \? f det , a,led cred,t card information. No COD. orders accepted. All orders add $1 .50 for the first book. $1 .00 each additional book for U.S. and foreign sur- 
face. $10.00 per book foreign airmail. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at the above address. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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INTRODUCTION TO TRS-80 LEVEL II BASIC AND 
COMPUTER PROGRAMMING— by Michael P. Zabin- 
ski. Written by an experienced educator, this is the 
book for those beginners who want to learn about com- 
puters without having to become an expert. It has prac- 
tical programs, useful line-by-line comments, excel- 
lent flowcharts accompanied by line numbers and over 
200 exercises which help the reader assess progress, 
reinforce comprehension, and provide valuable prac- 
tical experience. BK1219 $10.95* 



LEARNING TRS-80 BASIC-by David A. Lien. Dr. Lien, 
who is the author of THE BASIC HANDBOOK and the 
original Radio Shack LEVEL I USER'S MANUAL, has 
compiled a tutorial which includes portions of the 
original USER'S MANUAL, and most of LEARNING 
LEVEL II along with extensive additions. It will com- 
pletely cover the TRS-80 Models I, II, III, and 16 (sorry, 
not the color or pocket jomputers). It is, of course, writ- 
ten in the easy learning style which readers of Dr. 
Lien's books have come to enjoy. BK1175 $19.95. 

THE BASIC HANDBOOK-SECOND EDITION — by 
David Lien. This book is unique. It is a virtual 
ENCYCLOPEDIA of BASIC. While not favoring one 
computer over another, it explains over 250 BASIC 
words, how to use them and alternate strategies. If a 
computer does not possess the capabilities of a need- 
ed or specified word, there are often ways to ac- 
complish the same function by using another word or 
combination of words. That's where the HANDBOOK 
comes in. It helps you get the most from your com- 
puter, be it a "bottom-of-the-line" micro or an oversized 
monster. BK1 174 $19.95.* 



BASIC BASIC (2ND EDITION)— by James S Coan This 
is a textbook which incorporates the learning of com- 
puter programming using the BASIC language with the 
teaching of mathematics. Over 100 sample programs 
illustrate the techniques of the BASIC language and 
every section is followed by practical problems. This 
second edition covers character string handling and 
the use of data files. BK1026 $10.50.* 

ADVANCED BASIC— Applications including strings and 
files, coordinate geometry, area, sequences and series, 
simulation and graphing and games. BK1000 $10.75* 

INTRODUCTION TO PASCAL— by Rodnay Zaks. A 
step-by-step introduction for anyone wanting to learn 
the language quickly and completely. Each concept is 
explained simply and in a logical order. All features of 
the language are presented in a clear, easy-to- 
understand format with exercises to test the reader at 
the end of each chapter. It describes both standard 
PASCAL and UCSD PASCAL— the most widely used 
dialect for small computers. No computer or program- 
ming experience is necessary. BK1189 $14.95.* 

PROGRAMMING IN PASCAL -by Peter Grogono A 
NEW REVISED EDITION The computer programming 
language PASCAL was the first language to embody in 
a coherent way the concepts of structured program 
ming. which has been defined by Edsger Dijkstra and 
CAR Hoare As such, it is a landmark in the develop 
ment of programming languages PASCAL was devel 
oped by Niklaus Wirth in Zurich, it is derived from the 
language ALGOL 60 but is more powerful and easier to 
use PASCAL is now widely accepted as a useful Ian 
guage that can be efficiently implemented, and as an 
excellent teaching tool. It does not assume knowledge 
of any other programming language, it is therefore 
suitable for an introductory course BK1 140 $12.95.* 
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ANNOTATED BASIC A New Technique for Neo- 
phytes—Put your BASIC knowledge to work for you 
with this 2-volume set of TRS-80 Level II BASIC pro- 
grams. Gain a better understanding of the elements 
and techniques involved in programming. Annotated 
BASIC'S uniquely designed format breaks each pro- 
gram down for you to include: initial documentation 
and instruction, definitions of New BASIC Concepts, 
flowchart, annotations of sections, showing how each 
part fits into the whole, and explaining why certain 
BASIC commands are chosen over similar ones. 
Using the programs as they are or modifying them to 
sharpen your programming skills, Annotated BASIC is 
a helpful tool for any BASIC programmer. 
BK7384 (Vol. 1, 152 pages) $10.95 
BK7385 (Vol. 2, 136 pages) $10.95 
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Money making 



HOW TO MAKE MONEY WITH COMPUTERS-ln 10 in- 
formation-packed chapters, Jerry Felsen describes 
more than 30 computer-related, money-making, high 
profit, low capital investment opportunities. 
BK1003 $15.00.* 

HOW TO SELL ANYTHING TO ANYBODY— According 
to The Guinness Book of World Records, the author, 
Joe Girard, is "the world's greatest salesman." This 
book reveals how he made a fortune— and how you 
can, too. BK7306$2.25.* 

THE INCREDIBLE SECRET MONEY MACHINE-by 

Don Lancaster. A different kind of "cookbook" from 
Don Lancaster. Want to slash taxes? Get free vaca- 
tions? Win at investments? Make money from some- 
thing that you like to do? You'll find this book essential 
to give you the key insider details of what is really in- 
volved in starting up your own money machine. 
BK1 178 $5.95.* 



Business 



SO YOU ARE THINKING ABOUT A SMALL BUSINESS 

COMPUTER— by Richard G. Canning and Nancy C. 
Leeper. For a well-organized manual on the process of 
selecting the right computer system for your small 
business, this text cant be excelled. Designed to in- 
troduce the novice in data and word processing to the 
real benefits of computerization, the book is filled with 
money- and time-saving tips, photos of equipment, 
lists of suppliers, prices, explanations of computer ter- 
minology, and helpful references to additional sources 
of information. Everyone contemplating a first com- 
puter installation should have this book. BK1222 
$14.00* 

PAYROLL WITH COST ACCOUNTING— IN BASIC- by 

L. Poole & M. Borchers, includes program listings with 
remarks, descriptions, discussions of the principle 
behind each program, file layouts, and a complete 
user's manual with step-by-step instructions, flow- 
charts, and simple reports and CRT displays. Payroll 
and cost accounting features include separate pay- 
rolls for up to 10 companies, time-tested interac- 
tive data entry, easy correction of data entry errors, 
job costing (labor of distribution), check printing 
with full deduction and pay detail, and 16 differ- 
ent printed reports, including W-2 and 941 (in CBASIC). 
BK1001 $20.00.* 

SOME COMMON BASIC PROGRAMS— Published by 
Adam Osborne & Associates, Inc. Perfect for non- 
technical computerists requiring ready-to-use pro- 
grams. Business programs, plus miscellaneous pro- 
grams. Invaluable for the user who is not an experi- 
enced programmer. All will operate in the stand-alone 
mode. BK1053 $14.99 

PIMS: PERSONAL INFORMATION MANAGEMENT 

SYSTEM— Learn how to unleash the power of a per- 
sonal computer for your own benefit in this ready-to- 
use data-base management program. BK1009 $1 1 .95. * 
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50 BASIC EXERCISES— by J. P. Lamoitier. This book is 
structured around the idea that the best way to learn a 
language is through actual practice. It contains 50 
completely explained exercises: statement and 
analysis of the problem, flowcharts, programs and ac- 
tual runs. Program subjects include mathematics, 
business, games, and operations research, and are 
presented in varying levels of difficulty. This format 
enables anyone to learn BASIC rapidly, checking their 
progress at each step. BK1 192 $12.95*. 
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CAPTAIN 80 BOOK OF BASIC ADVENTURES— by Rob- 
ert Liddil. This book contains 18 of the most popular 
Adventure programs available today; all in one easy to 
read book with listings ready to be keyed in to your 
computer. This unique book also contains an ADVEN- 
TURE GENERATOR program, not available from any 
other source. This generator program will actually 
write another BASIC ADVENTURE PROGRAM! Al- 
though specifically written for the TRS-80 Model I & III, 
these programs are adaptable to other computers us- 
ing Microsoft BASIC. BK 1240 $19.95. 

40 COMPUTER GAMES FROM KILOBAUD MICROCOM 
PUTING— Forty games in all in nine different categories 
Games for large and small systems, and even a section 
on calculator games. Many versions of BASIC used and 
a wide variety of systems represented A must for the 
serious computer gamesman BK7381 $7.95.* 

BASIC COMPUTER GAMES— Okay, so once you get 
your computer and are running in BASIC, then what? 
Then you need some programs in BASIC, that's what. 
This book has 101 games for you from very simple to 
real buggers. You get the games, a description of the 
games, the listing to put in your computer and a sam- 
ple run to show you how they work. Fun. Any one game 
will be worth more than the price of the book for the fun 
you and your family will have with it. BK1074 $7.50.* 

MORE BASIC COMPUTER GAMES— Edited by David 
H. Ahl. More fun in BASIC! 84 new games from the peo- 
ple who brought you BASIC Computer Games. In- 
cludes such favorites as Minotaur (battle the mythical 
beast) and Eliza (unload your troubles on the doctor at 
bargain rates). Complete with game description, list- 
ing and sample run. BK1182 $7.50.* 

WHAT TO DO AFTER YOU HIT RETURN -PCC's first 
book of computer games... 48 different computer 
games you can play in BASIC. . .programs, descrip- 
tions and many illustrations. Lunar Landing, Ham- 
murabi, King, Civel 2, Qubic 5, Taxman, Star Trek, 
Crash, Market, etc. BK1071 $16.50.* 

Peterborough NH 03458. Be sure 
for U.S. and foreign sur- 
at the above address. 
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FOR TOLL FREE ORDERING CALL 1-800-258-5473 



PRIORITY ONE ELECTRONICS 



SIEMENS FDD100-6 



TRUCKLOAD PURCHASE! 

WE'VE CAPTURED THE 8 FLOPPY DRIVE MARKET 
WITH A HUGE FACTORY DIRECT PURCHASE!! 



FDD 100-8 , 




SINGLE-SIDED 

DOUBLE DENSITY 

90 DAY WARRANTY 

SHUGART 801 R COMPATIBLE 



DUAL 8 SUBSYSTEM 

KACCS2422A Controller w/CP/M 2 2 1 
KASIEFDD1008 8 Drive 2 

IN A DUAL HORIZONTAL CABINET 

WITH POWER SUPPLY 

AND DATA CABLE 

SAVE $380.00 

$995.00 

ilnr.l„n<' S 10 00 It,, :hip l „m l :i 

Same as above, with CCS2810 Z80 

4MHz CPU and CCS 2065 64K Dynamic RAM: 

$1090.00 

KAPDBSIESUB2 



$395 



DON'T MISS OUT! 



BEST $ VALUE!! 

A MITSUBISHI ELECTRIC 




Better Than 

QUHE! 
Better Than 
SHUGART! 



8' Double-sided double-density interchangeable wun QUME & Shugart 
KAMITM289463 Shipping Weight 16 lbs $450.00 

KAMITM289463M Manual $ 10 20 

2 or More $435.00 each 



8-INCH 
THIN LINE 



m 



INTERNATIONAL INSTRUMENTATION, INC. 




DUAL 8 FLOPPY DRIVE CABINET 

FEATURES: 

• Positive pressure lorccd air cooling for reliable disk drive operation 

• AC input via 3 wire 7 foot international cord/socket set 

• AC input EMI filtered to six amps to help prevent disk crashes due to 

power spikes and line noise 

• 14 gauge main chassis 

• Integral power supply with 5V u. 6A/-5V ji 1 A/24V p 6A 

• Double-sided custom PC power board and supply 

• Each DC supply and AC separately fused 

KAIIIF0E002 Shippmg Weight 38 lbs $295.00 

TWO MITSUBISHI 8 DRIVES 
AND CABINET TOGETHER!! 

DRIVES ANO 
CA8INET SHIPPEO 
SEPARATELY 



KAPDBMITFDE 



$1150.00 



Exactly one-half the height of any other model 
Proprietary, high-resolution, read-write heads patented 

by Tandon 
DC. nly operation - no AC. required 
Industry standard interface 

Three milisecond track-to-track access time (9 lbs : 
KATNDTM8481 Single Sided $380.00 2 or more $370.00 ea 
KATN0TM8482 Double Sided $495.00 2 or more $485.00 ea 

TANDON 5 1 /4 DRIVES 

Single Sided. 250KB (5 lbs.) $220.00 ea 

2 or More $200.00 ea. 

Double Sided. 500KB $295.00 ea. 

2 or More $270.00 ea. 

Single Sided. 500KB $295.00 ea. 

2 or More $270.00 ea. 

Double Sided. 1000KB $395.00 ea. 

2 or More $375.00 ea. 

DUAL THIN LINE CABINET by 



KATNDTM1001 



KATNDTM1002 



KATN0TM10O3 



KATNDTM1004 




International 

Instrumentation 

Incorporated 
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• Positive Pressure Filter Cooling • Hinged top for easy access 

• Power Supply 4A<aj+5V,3ACa+24V • Heavy non-flex 090 alumin- 

1A@-5V urn base 

• Each output is invioually fused • Modular power connectors 

BUY DRIVES AND CABINET 
TOGETHER AND $AVE!! 

DUAL 8 SIEMENS FDD 1008. 

DUAL 8 CABINET PMNtft SWPU 

AND INTERNAL POWER CABLES 

IF BOUGHT SEPARATELY: $910.00 

PRICED AT: -Pw"5#U 

KAP0BIIISIE 

ENVIRONMENT MONITOR PANEL 

Temperature and voltage monitor with visual and audible alarm for 
overtemp condition. Direct Digital Readoutof internal temperature in C 

on standard DVM 

KAIIIFDE002 CABINET ONLY (Sh Wt. 38 lbs ; $295.00 

KAPOBIIISIEEM 2- Drives. Cabinet. & disk environment monitor $775.00 
KAIIIF0E002EM Cabinet only with disk environment monitor $375.00 
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ti> TeltVideo 

WORLD S BEST SELLING TERMINAL! 

Extra Memory Pages 

FREE! 

KAP0BTLV9252P* $749.00 

•TeleVideo 925 w/free 2nd page 
memory kit a $95 00 value' 

KAPDBTLV9504P* $949.00 

•TeleVideo 950 w/free 2nd. 3rd & 
4th page memory kit.$285 00 value 

KATLV910 $609.00 

With emulations & foreign languages 

KATLV910BLK $609.00 

Black mode version of above ft CCT ft I l\/C ■ 

i Shipping Weight 37 lbs.; Ut J I DU Y i! 
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VISUAL 50 

• Low profile detached 
keyboard features sculptured 
keys with matte finish 

• Screen tilts and swivels 

• 80 x 24 display with 25th 
status line 

• 7 x 9 dot matrix with full decenders 

• RS-232 Serial interface w/auxillary 
RS-232 port 

• 128 Character ASCII set and 31 
character line drawing set 

INTRODUCTORY OFFER!! 

KAVSL50BW Non glare Black & White S695 00 $650.00 

KAVSL506R P31 green display S750 00 $685.00 

(Shipping Weight 37 lbs 




5'A DISK CABINET FOR 
SINGLE OR D0UDLE DRIVES 





• Fan Cooled 

• 24 V io) 4 A/5 A Surge 

• 5V iu 2A 

• Scratch Resistant 
Baked Enamel Finish 

KAJMRTLC Cabinet & Power Supply List $200 00 $180.00 

Shipping Weight 12 lbs 

DUY THE CABINET AND DRIVES TOGETHER: 

KAPDBJMRTND1 w/two TNDTM8481S '30 lbs.) $920.00 

KAPDBJMRTND2 w/two TNDTM8482S (30 lbs', $1150.00 

Includes Power Cables 

Circle 277 on Reader Service card 
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SINGLE 00UBLE 

5Vto;lA 12V"15A 5V*2A 12V ^3 A 

Shipping weight 5 lbs Shipping weight 9 lbs 

KAJMR1C5 Single 5' 4 Drive Cabinet $79.00 

KAJMR2C5 Dual 5%'* Drive Cabinet $99.00 

DUAL 5% CABINET WITH INTERNAL DATA CABLES 
KAJMR2C5C With Internal Data CaWo $\WWl 
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5" DISKETTES 

SOFT SECTOR 

40 TRACK SINGLE SIDED 

DOUBLE DENSITY WITH 

HUB REINFORCING RINGS 

PACKAGE OF 10 $19.95 

BONUSI^Wgk 
FREE!! kassette io mm 

LIBRARY CASE WTIH 
PACKAGE OF 10 DISKETTES 

A $4.25 VALUE!! BLPR15S0D iShippmg Watghi 2 lbs:, 
KAPR1580 package of 80 les^ Library Case $120.00 



EIA/RS232 WALL PLATES 

iDoes not include connectors: 
KAIIIWP0B251 Single punched 

4/$10.00 

KAIIIWP0B252 Dual Punched 

4/$ 12.00 

RS202 -IT SUD-MINIATURE 
CONNECTORS 

19 10-24 25-99 

KACNDDA25P 25 Pin Male $3.00 $2.75 $2.25 
KACNDDA25S 25 Pin Female $4.00 $3.75 $3.00 

KACND0B51212 1 Pc Grey Hood $1 60 $1.45 $1.30 

KACNDD25H 2 c Grey Hood $1.50 $1.25 $1.10 

KACN0DB51226 2 Pc Black Hood $1.90 $1.65 $1.45 
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1200 BAUD MODEM 
FOR ONLY $495.00! 




California 
Computer 
Systems 



S- 1 00 STARTER SYSTEM 



i 



We've bundled our most popular 3 board combination to form a complete S-100 System, 

just add mainframe, peripherals and cables! KAPDBCCSSP1 




CCS2810 4 MHz Z60 CPU 

• 2/4 MHz CPU 

• On board RS-232 Serial port 

• On board Monitor 

LIST PRICE: S1 125.00 

CCS2422 DISK CONTROLLER SAVE $400,001! 



$695.00 



Contois 4, 8 or 5' 4 drives 

IBM 3740 Standard 

Supports single or double density 

Supports single or double sided 

Plug compatible with Shugart Mitsubishi. 



'Shipping Weight 8 lbs ! 

*With the purchase o f two disk drives 
$750.00 /' purchased separately 

MPI. Qume. Tandon and Siemens 



CCS2065 64K 4MHz RAM 

• 4116 Low power dynamic RAMs 

• Supports DMA 

• Bank Select up to 51 2K 

• Fail Safe refresh circuitry 



ALL BOARDS ASSEMBLED & 
TESTED - PLUG & RUN!! 



AUTO DIAL 21 2 A MODEM 

The AUTO DIAL 21 2A Modem is a direct connect 0-300 or 1200 baud 
modem capable of dialing and calling for you The AUTO DIAL 21 2A is 
compatible in function to the DC Hayes SMARTM0DENT. 

Part No. Description list Price SALE Pric e 

KAUSRA0IAL212A 0-300. 1200 baud dialing modem S59900 $495.00 



ACCOUSTIC 
MODEM 



The PHONE LINK Modem is a 300 baud RS232 compatible acoustic 
modem capable of operating as either an answer or originate modem It 
is BELL 103/113 compatible and will accept most standard phone 
handsets 

KAUSRPINK 0-300 Baud accoustic modem $149.00 $129.00 





MICRO LINK 

DIRECT CONNECT 
MODEMS 



The MICRO LINK Modems are available in either 0-300 or 1200 baud 
transmission rates and both are RS232 compatible Operation can be 
answer or originate 



KAUSRMLNK300 
KAUSRMLNK1200 



0-300 baud direct connect 
1 200 baud direct connect 



SI 79 00 
$449 00 



► 159.00 
1399.00 



^PRECISION 




OV2 -Digit 5 Function 

■ ::mm • 200 mV AC/ DC voltage ranges 

• 200 ^ A to 10A AC/DC current ranges 

• Auto zeroing; auto polarity 

• 10 megohm input impedance 

• Completely overload protected 

• Overrange indication of all ranges 

• High-energy fuse for added safety 

• Complete with test leads and 
carrying case 




KAP2805 



List: $100 00 



SALE: $68.00 




T*Kprec/s/o/v 



0V2-Digit Portable 



DATAGARD 



TM 



SGLWABER 

LINE MONITOR POWER 
! CONDITIONERS 



AUTO LINK 

DIRECT CONNECT 

AUTO ANSWER 
MODEMS 



The AUTO LINK Modems are auto answer modems capable of operating 
_ at 0-300 baud or 1 200 baud transmission rates The AUTO LINK Modems 
can be operated in either answer or originate modes 



* 



e* 




Before you plug in your computer, you d better consider 

how you are going to insure or protect your investment 

from unwanted electrical pollution 

DG1 15 SERIES 

SINGLE STAGE SPIKE PROTECTION 



Part No. 


Description 


MR. 


List 


1-9 


10-24 


KAWBRD6115P Wall unit plug in 2 lbs $4995 $39.95 $34.95 
KAWBRDG115S 6 outlet strip w/SW&LT 3 $6195 $49.95 $42.00 

DG315 
3 STAGE SPIKE FILTER AND FOUR STAGE NOISE FILTER 



KAWBRDG315P Wall unit plug in 2 lbs $153 95 $119.95 $ 99.95 
KAWRRD6315S 6 outlet strip w/SW&LT 3 lb $193 95 $149.95 $119.95 
KAWBRDG315R 6 outlet rackw/SW&LT 8 lb $193 95 $149.95 $119.95 




KAUSRALNK300 

KAUSRALNK1200 

KAUSRALNK212A 



0-300 baud auto/direct connect$21900 Si 95.00 
1 200 baud auto/direct connect $499 00 S449.00 
0-300 1200 baud auto/direct $549 00 $495.00 



Specs 



«r> %* %, % 



^Vi 









% 



\ 




High-contrast liquid-crystal display 
Auto zeroing, auto polarity 
10 megohm input impedance 
DC accuracy 1% typical 
Fully overload protected 
High-energy fuse for added safety 
Complete with test leads and 
carrying case 



KAP2801 



List: $65.00 

SALE: $58.00 



^k^ PORTABLE DMMs 



Digits w/Freq Meter 
Digit - Tru RMS 



KAFLU8060A 4 1 / 2 

KAFLU8062A 4V 2 

KAFLU8024B 3V 2 Digit "Investigator" 

KAFLU8020B Vk Digit "Analyst" 

KAFLU8021 B 3 1 / 2 Digit "Troubleshooter" 



$349.00 
$279.00 
$249.00 
$194.00 
$159.00 



SMITH-CORONA TP-1 

LETTER QUALITY - 

ELECTRONIC TEXT 

PRINTER 

$599.00 

KASCMTP1210 (Serial) 
KASCMTP1P10 (Parallel) 
• 12 CPS • 10 CPI • 6 LPI • SERIAL OR PARALLEL INTERFACI 

• 50-19 2K Baud • Friction Feed • 88 Character 
KASCM 12625 TPI Black Milar Ribbon $3.50 

KASCM 12658 TPI Black Fabric Ribbon $7.50 

PRIORITY 



4 




1200 Baud 

0-300 Baud 

Auto Dial 

(Hayes Smartmodem 

compatible) 

Auto Answer 

Auto Mode Select 

DTR Override 

RS232 pins 243 

reversible 

LED Indicators: 
Carrier Detect 
Analog Loopback/ 
Self Test 
Send Data 
Receive Data 
Terminal Ready 
Off Hook 
Answer Mode 
Ring Indicate 
High Speed 



X 
X 
X 



X 
X 
X 
X 

X 

X 
X 

X 

X 
X 
X 
X 



X 
X 



X 
X 

X 

X 
X 

X 
X 
X 
X 
X 



X 
X 

X 
X 
X 

X 

X 
X 
X 
X 
X 



X 
X 

X 
X 
X 

X 
X 



X 

X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 
X 



X 
X 
X 

X 
X 
X 

X 
X 



X 
X 
X 

X 
X 






SEND $1.00 TODAY 

FOR THE NEW, FULL COLOR 

FALL 1982 ENGINEERING 

SELECTION GUIDE! 



Ml Mill u 




ELECTRONICS c 

9161 DEERING AVE • CHATSWORTH. CA 9131 1 S£55 

ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 

Terms U S VISA. MC BAC. Check. Money Order U S Funds Only CA residents add 6V 2 „ Sales Tax MINIMUM PREPAID ORDER $1 5 00 Include MINIMUM 
SHIPPING & HANDLING ot $3 00 tor the first 3 lbs . plus 40C tor each additional pound Orders over 50 lbs sent treight collect Just in case, please include your 
phone number Prices subject to change without notice We will do our best to maintain prices through January, 1983 Credit Card orders will be charged 
appropriate treight It you haven't received your Fall 1982 Engineering Selection Guide, send $1 00 tor your copy today 1 Sale prices are tor prepaid orders only 



Circle 277 on Reader Service card. 




FULL LINE ALL PARTS & COMPUTER PRODUCTS 



P.O. Box 4430S 
Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 

(408) 988-1640 

Same day shipment. First line parts only. Factory tested. Guaranteed 
money back. Quality iC's and other components at factory prices. 

INTEGRATED CIRCUITS Phone orders only (800) 538-8196 



MMTTI 

7400N 

740?N 

7404N 

7409N 

741 ON 

7414N 

7420N 

7430N 

7442N 

7445N 

7447N 

7448N 

7474N 

7475N 

7485N 

74R9N 

7490N 

7495N 

74100N 

74107N 

74123N 

7412SN 

7414SN 

74150N 

74151N 

741S4N 

741S7N 

741S1N 

74162N 

74163N 

741 74N 

741 75N 

74190N 

74192N 

74193N 

74221N 

7429SN 

74365N 

74366N 

743S7N 

74LSM TTl 

74 L SOON 

74LS02N 

74LS04N 

74LS05N 

74LS08N 

74LS10N 

74LS13N 

74LS14N 

74LS20N 

74LS22N 

74LS28N 

74LS30N 

74LS33N 

74LS38N 

74LS74N 

74LS75N 

74LS90N 

74LS93N 

74SLS95N 

74LS107N 

74LS112N 

74LS113N 

74LS132N 

74LS136N 

74LS151N 

74LS155N 

74LS157N 

74LS162N 

74LS174N 

74LS190N 

74LS221N 

741S2&8N 

74LS367N 



19 
19 
19 
19 
19 
49 
19 
19 
45 
65 
65 
65 
32 
45 
59 

1 65 
35 
49 
95 
29 
49 
59 
59 

1 19 
55 

1 20 
55 
69 
69 
69 
69 
69 
69 
69 
69 

1 19 
85 
55 
55 
55 



24 
24 
24 
24 
24 
24 
39 
59 
24 
24 
30 
24 
55 
35 
35 
39 
55 
55 
75 
39 
39 
39 
59 
39 
55 
69 
65 
69 
55 
89 
89 
59 
45 



LM340K-8 

LM340K 12 

IM340K 15 

LM340K 18 

LM340K24 

LM340T-5 

LM340T 8 

LM340M2 

LM340T 15 

LM340T-18 

LM340T24 

LM350K 

LM377 

LM380N 

LM381 

LM38? 

LM709H 

LM723H N 

LM733N 

LM741CN 

LM747HN 

IM748N 

LM1303N 

LM1304 

LM1305 

LM1307 

LM1310 

LM1458 

LM1812 

LM1889 

LM2111 

LM2902 

LM3990N 

LM3905 

LM3909N 

NE550N 

NE555V 

NE556A 

NE567V 

NE570B 

78L05 

78L08 

78M05 

75108 

75491CN 

75492CN 

75494CN 



1 29 

1 29 

1 29 

1 29 

1 29 

75 

75 

75 

75 

75 

75 

4 95 

1 95 

89 

1 60 

1 39 

59 

49 

95 

35 

69 

50 

1 75 

1 10 

1 19 

79 

1 49 

55 

9 25 

1 95 

99 

89 

59 

1 19 

95 

1 30 

35 

65 

89 

3 95 

60 

60 

85 

89 

50 

55 

89 



CONNECTORS 

30 pin edge 

44 pm edge 

86 pm edge 
1 00 pin edge 
100 pin edge w * 



2 50 

2 75 
400 

3 95 

4 95 



IC SOCKETS 
Seller Tie Low Ptollle 



8 

14 
lb 
18 
?0 



1UP 
13 
14 
16 
20 
29 



1UP 
30 
30 
40 
58 
49 



24 
28 
40 



WIDE WMP LEVEL 3 

PIN PIN 

14 55 
16 57 
18 67 

CRYSTALS 

1 MH; 

2 MHz 

4 MHz 

5 MHz 
10 MHz 
16 MHz 
18 MHz 
20 MHz 
32 MHz 
32768 Hz 

1 6432 MHz 
3 5795 MHz 

2 0100 MHz 
2 097152 MHz 

2 4576 MHz 

3 2768 MHz 
5 0688 MHz 
5 165 MHz 

5 7143 MHz 

6 5536 MHz 
14 31818MHz 
18 432 MHz 
22 1184 MHz 



93 
1 00 
1 59 



4 50 
395 
395 
295 
2 95 
2 95 

2 95 
390 
390 
295 
4 50 
1 20 

1 95 
395 

3 95 
395 
295 

2 95 
395 
2 95 

2 95 

3 95 
395 



* le CONVERTER 



80386 

670OCJ 

8701 CN 

8750CJ 

9400CJVF 

ICL7103 

ICL7107 



395 
13 95 
22 00 
1395 
740 
950 
11 95 



DISK CONTROLLERS 
1771 15 95 

1791 24 95 

1793 26 95 

nP0765 34 95 

KEVIMRD ENCODERS 



AY52376 

AT5-3600PRO 

74C922 

74C923 

HD0165-5 

D CenMCtwt RS232 



9 95 
11 95 
4 49 
495 

795 



DB25P 
OB25S 
OE9P 
Cover 



295 
350 
1 95 
1 25 



UARTFIFO 

AYS 1013 

AY5-1014A1612 

3341 



395 
6 95 
495 



CMOS 

C04000 

C04001 

C04002 

C04006 

C04007 

CD4008 

C04009 

C04010 

C0401 1 

C04012 

C04013 

CD4014 

C04015 

C04016 

C04017 

CD4018 

CO4019 

C04020 

C04021 

C04022 

CO4023 

CD4024 

C04025 

CD4026 

C04027 

CO4028 

C04029 

C04030 

CD4035 

CD4040 

C04042 

C04043 

C04044 

C04046 

C04049 

C04050 

CD4051 

CO4060 

C04066 

C04066 

C04069 

CO4070 

CO4071 

CO4072 

C04073 

CD4075 

CD4076 

CD4076 

C04081 

CD40B2 

C04116 

MC14412 

MCI 4490 

C04507 

C04508 

CO4510 

CD4511 



25 
25 
29 
89 
25 
90 
39 
39 
25 
25 
38 
79 
39 
39 
69 
79 
39 
75 
79 
79 
28 
65 
23 
1 65 
45 
69 
79 
39 
65 
79 
69 
79 
79 
85 
35 
35 
79 
89 
39 
39 
29 
35 
29 
29 
29 
30 
79 
29 
29 
29 
47 
12 85 
4 95 
99 
1 95 
85 
85 



C04515 

C04516 

C04518 

CD4520 

CD4527 

CD4528 

C04553 

C04566 

CD4583 

C04585 

CO40192 

74C00 

74C04 

74C10 

74C14 

74C20 

74C30 

74C48 

74C74 

74C76 

74C90 

74C93 

74C154 

74C160 

74C175 

74C192 

74C221 

74C905 

74C914 

74C922 

74C923 

74C925 

74C926 

74C927 

INTERFACE 

8095 

8096 

8097 

8098 

8T08 

8T10 

8T13 

8T20 

8T23 

8T24 

8T25 

8T26 

8T28 

8T97 

8T98 



1 79 

99 

89 

79 

1 51 

1 19 

350 

1 39 

2 35 
75 

300 
35 
29 
35 
59 
35 
35 

1 95 
65 
80 

1 19 

1 19 

3 25 
1 19 
1 19 
1 49 
1 75 
600 
1 95 

4 49 
4 95 
595 
595 
695 



55 
55 
55 
55 
1 25 
1 25 

1 40 

2 75 
1 75 
1 75 

3 20 
1 69 
1 95 

99 
99 



CLOCKS 

MMS311 

MM5312 

MM5314 

MM5369 

MM5841 

MM5865 

CT7010 

CT7015 

MM5375AA N 

MMS375AGN 

7205 

7207 

7208 

7209 

MSM5832 



3 95 
390 
390 
1 19 

14 45 

7 95 

8 95 
8 95 
390 
490 

12 95 

5 95 

15 95 
3 95 

6 95 



Stopwatch Kit 26 95 
Aulo Clock Kit 17 95 
Digital Clock Kit 19 75 

RESISTORS V< watt 5% 



10 per type 

100 per type 

1000 per type 

5000 per type 

350 piece pack 

5 per type 



05 
015 
012 
0085 

8 95 



MICROPROCESSOR 



MOS MEMORY RAM 



2101-1 

2102 1 

2102AL 4 

2102AN-2L 

2104A4 

2107B 4 

2111-1 

21122 

2114 

21 14L 300ns 

21 14L 450ns 

4116200ns 

8 4116 200ns 

84116150ns 

MM5280 

MM5321 

MM5330 

P5101L 

4200A 

9368 

4100 

2016 200ns 

2016150ns 

2016100ns 

6116P2 

6116P3 

6116P-4 

6116LP2 

6116LP-3 

6116LP4 

4164 200ns 

4164150ns 

8 4164 200ns 

8 4164 150ns 

MK4816 



1 85 

79 

1 25 

1 55 
4 95 

3 75 

2 49 
2 69 

1 75 

2 25 
1 95 
1 69 

12 40 
14 75 
300 
9 95 
594 

4 95 
11 50 

350 
10 00 

4 19 
495 

5 95 
995 
595 
4 95 

10 95 
8 95 

6 95 
6 25 
6 95 

48 95 
53 95 
24 50 



6502 

6502A 

65026 

6504 

6522 

6530 

6532 

6551 

6800 

6820 

6850 

SOSOA 

8085A 

Z80CPU 

Z80A 

Z80B 

280 P10 

280AP10 

280 CTC 

2880ACTC 

280 OAR T 

Z80A0ART 

Z800MA 

Z80A0MA 

Z80SIO0 

Z8OASIO0 

Z80SI0 1 

Z80ASI0 1 

Z80SIO2 

Z80ASI0 2 

Z80SI0 9 

Z80ASI0 9 

Z80BCTC 

Z80BP10 

8212 

8214 

8216 

8224 

8228 

8251 

8253 

8255 

8257 

8259 

1802CEplas 

1802Eplas 

1861P 



5 95 
7 25 

14 95 

6 95 
9 75 
9 50 

11 25 
11 85 

4 95 
3 25 
3 45 
3 95 

5 95 
395 
595 

11 95 
5 75 
5 95 
5 95 

5 95 
11 95 
11 95 

15 95 
17 95 
15 95 
17 95 

15 95 

16 95 

15 95 

16 95 

15 95 

16 95 
15 50 
15 50 

1 80 
1 75 

1 60 

2 25 

3 49 

4 49 

6 95 

4 49 

7 95 
690 
9 95 

17 95 

5 95 



V* watt 5% per type 05 

DIP SWITCHES 

4 position 85 

5-position 90 

6 position 90 

7 position 95 

8 position 95 

KEYBOARDS 

56 key ASCII keyboard kit 
Fully assembled 

Enclosure Plastic 

Metal Enclosure 



3H" 

COMPUTER 

FAN 

$7.75 

1982 

IC 

MASTER 

S6700 

MONITORS 
12 GREEN 

$129 00 
12 BW 
$11500 



$74 95 
84 50 
19 95 
69 95 



LCDS 

RedT018 15 

Green. Yellow T01 8 20 

Jumbo Red 25 

Green. Orange Yellow Jumbo 25 

Cliplite LEO Mounting Clips 4 80 

(spec red. amber, green, yellow clear) 

CONTINENTAL SPECIALTIES in stock 

Complete line ol breadboard test equip 

OK WIRE WRAP TOOLS in stock 

Complete line of AP Products in stock 

SPECIAL PRODUCTS 

2 5 MHz Freq Counter Kit 37 50 

30 MHz Freq Counter Kit 47 75 



AC TRANSFORMERS 
FRAME 

6V 500 ma 
6 3V CT 600 ma 
12V 250 ma 
12 6VCT6O0ma 
12 6VCT 2 amps 
12 6V CT 4 amp 
12 6V CT 8 amp 
24V CT 100 ma 
24V CT 600 ma 



5V 23 amp. 24V 11 amp 



igel 

4V 



WALL PLUG 
$4 00 10V 2 amp $7 95 

4 60 12V 250 ma 2 95 
1 95 12VCT250ma3 75 

4 95 12V 500 ma 4 50 

5 95 12V 1 amp 5 95 
8 60 12V 2 amp 7 95 

10 80 6.9. 12 VDC 

3 95 300 ma 8 95 

4 95 9 VOC 500 ma 3 75 



11 amp. 
15 00 



DISPLAY LEOS 

MAN 72 74 

0L704 

DL707OL707R 

OL727728 

DL747 750 

FN0359 

FNO50O/507 

FND503S10 

FND800 807 

10 digit display 

7520 Clairex photocells 

TIL311 Hex 

MAN4610 

MAN4710 

MAN6640 

MAN6710 

MAN6740 

TELEWDEO TERMINAL 

Model 950 



CA.CA 

CC 

CA 

CACC 

CACC 

CC 

C&CA 

CC/CA 

CCCA 



300 

300 

300 

500 

600 

357 

500 

500 

800 2 20 
1 25 
39 
950 
99 
95 
99 



75 

1 25 

1 00 

1 90 

1 49 

70 

99 

90 



99 



$980 00 



4116 200ns Dynamic RAM 8 $10.00 



Bidirectional, 
sw selectable 



Apple Peripheral Kits 

SERIAL I/O INTERFACE to 30.000 baud, 
D.T.R. , Input & output from monitor or basic, or 
use Apple as intelligent terminal, Bd only (P/N 2) 
$14.95, Kit (P/N 2A) $51.25, Assembled (P/N 
2C) $62.95. 

PROTOTYPING BOARD (P/N 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 8 triacs, 
each can switch 110V, 6A loads, Bd only (P/N 
210) $19.20, Kit (P/N 210A) $119.55. 
APPLE II GAME PADDLES Adam and Eve $38.00. 
16K RAM Board to take you to 64K. Assem. 
| $67. Kit $57. 

Interface Kits 

SERIAL/PARALLEL INTERFACE 
Baud rates from 110 to 19.2K, 
polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none, 
all characters contain a start bit, +5 & -12V 
required. Bd only (P/N 101) $11.95. Kit (P/N 
101 A) $42.89. 

RS-232/TTL INTERFACE Bidirectional, re- 
quires ±12V. Kit (P/N 232A) $9.95. 
RS-232/20mA INTERFACE Bidirectional. 2 
passive opto-isolated circuits, Kit (P/N 7901A) 
$14.95. 

PROM Eraser 

Will erase 25 PROMs in 15 minutes. Ultraviolet, 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHA/UL ver- 
sion $83.00 (with timer $119.00). 

Z80 MicroProfessor $135.00 

Single board computer. Learning, teaching, pro- 
totyping. 2K RAM, keyboard, displays; cassette 
interface. Tiny BASIC $19.00. All fully 
assembled. 



MONTHLY SPECIALS 

2114 8/S13.95 2732-2 $10 95 
2114L3 8/S14.95 4164-150 6.75 

15.95 

24.95 

26.95 

6.50 



2764 



$14.50 1771 



Z80DMA $ 9.95 1791 
liPD765 $34.95 1793 
LM317K $ 1.50 2532 



Z80 Microcomputer Kit $69.00 

16 bit I/O, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $79.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.00 

State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 
$17.00. Article in June, July. Aug. Radio 
Electronics, 1981. 

60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc 

Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, -12v option. ±5v, ±12v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5 00 shipping Kit 
of hardware $16.00. Woodgrain case $10.00. 
$1.50 shipping. 

Type-N-Talk by Votrax 

Text to speech synthesizer with unlimited vo- 
cabulary, built-in text to speech algorithm, 70 
to 100 bits per second speech synthesizer, 
RS232C interface $275.00. Speech IC $59.00. 



INTRODUCING A BRAND NEW MICROCOMPUTER 



VENTURE is a single 
board computer that is an 
adventure for the hobbyist. 
It is a learning, training 
computer as well as just 
plain fun for anyone who 
wants to get into a state-of- 
the-art computer at rea- 
sonable cost. 

VENTURE comes in kit 
form or fully assembled and 
tested. You can get it in its 
minimum configuration for as little as $195.00 
or take it all the way to floppy disks and voice. 
It can be expanded as a kit or fully assembled, 
at your own pace and choice. 

VENTURE is a 16" by 20" main board with 
separate ASCII and HEX keyboards. It runs fast, 
almost 4 MHz, and has the capability of putting 
1 .5 megabyte of RAM and ROM on the board 
along with a variety of inexpensive options. 

A 16-channel analog-to-digital converter al- 
lows use of joysticks, control functions, in- 
strumentation, temperature sensing, etc. T1 
sound generator, software controlled music, 
Votrax voice synthesizer and real time clock 
calendar add to its versatility. 

VENTURE connects directly to a monitor or 
to your TV set through an RF modulator. And 
now for the heart of VENTURE ... its video dis- 
play. VENTURE has a high resolution program- 
mable video display with up to 16,384 user- 
defined characters, alphanumeric symbols, 
special graphics or objects, such as space ships, 
etc. Each character is 8 pixels wide by 1 6 pixels 
high, with 2 grayscale maps; it has 256 levels 
of grayscale plus video invert/compliment and 
hidden screen update for a "snow" free dis- 
play. The display is 51 2 x 51 2 pixel mapped with 
2 planes of video RAM per display, VENTURE 
video is in short. . astounding! 

VENTURE has complete software support 
with full BASIC, 3 ROM monitors, disassem- 
bler/assembler/editor. It will run real-time video 
games, all RCA chip 8 programs and all current 
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RCA Cosmac 1802 Super Elf Computer $106.95 



Quest 1802 software. VEN- 
TURE DOS will accommo- 
date up to four 5 1 /4" double 
density floppies A com- 
plete 1802 programming 
book is available. All ver- 
sions of VENTURE are 
shipped with a set of man- 
uals written to be under- 
stood by the inexperienced 
as well as experienced user. 
A standard 60-pin bus 
with 5 slots, parallel ports and 2 serial ports 
with full handshaking (75 to 9600 BAUD) allow 
expansion into floppy disks, color, EPROM 
programmer, printer, model of your choice. 
Later expansion will add a light pen, a universal 
user programmable music sound board, Gen- 
eral Purpose Instrument Bus, and a high reso- 
lution color/grayscale pixel mapped video board. 
On-Board Options 

16 channel A to D; 5 slot 60 pin bus, 2 serial 
ports, parallel ports, 4 video options incl. color, 
48K RAM, Votrax voice synthesizer, sound 
generator, EPROM, full BASIC, disassembler, 
editor, assembler, metal cabinet, additional 
power supply, ASCII keyboard real time clock 
calendar. 
Expansion Options 

Floppy disk, EPROM programmer, light pen, 
universal user programmable music, sound 
board high resolution color/grayscale pixel 
mapped video board. General Purpose Instru- 
ment Bus, 8088 co-processor board. 
Minimum VENTURE System $195.00 
Kit includes CPU and control with 4K of RAM, 
1K of scratchpad, 2K monitor, 1861 video 
graphics, cassette interface and separate HEX 
keyboard with LED displays for address and 
output. Power supply is included along with 2 
game cassettes. The main board is 16" x 20" 
and includes space for all of the previously 
discussed on-board options. Full on-board ex- 
pansion can be completed for under $1000.00. 
Call for further details, option prices, etc 



The Super Elf is a tremendous value as it combines 
video, digital displays, LED displays, and music, 
all on a single board for $106.95. 

The Super Elf expansion capability is virtually un- 
limited and you can do it inexpensively one step at 
a time. Expansion includes casstte interface, addi- 
tional memory, color video, Basic, ASCII key- 
board, printer, floppy, S-100 bus, RS232, etc 

The Super Elf comes complete with power supply 
and detailed 127 page instruction manual which 
includes over 40 pages of software, including a 
series of lessons to help get you started and a 
music program and graphics target game. Many 
schools and universities are using the Super Elf as 
a course of study. OEM's use it for training and 



R&D. A monthly newsletter. Questdata is devoted 

exclusively to software for the Super Elf and there 

are many software books available at low cost. 

The Super Elf computer system is now available as 

a series of bare boards as well as full kits and 

assembled. 

Bare Boards: Super Elf $35.00. Super Expansion 

$35.00. Power Supply $10.00. S-100 Color 

$35.00. Dynamic RAM $40.00. Manuals $10.00. 

Super Basic $45.00. 

"Eat & Run" cassette $14.95 

Free 14 Page Brochure 

Send or call for a free brochure on all 
details and pricing of the Super Elf and its 
expansion. We will get it right out to you! 



Voltage Mate $18.50 

$1.25 shipping. Switching regulator kit with 
adjustable AC DC voltage conversion. 3 modes 
of operation; step up, step down, inversion. 
Jumper selectable modes of operation. Input 
voltage 5-15 VDC, output voltage -24 to +30 
VDC, current draw 30-250 ma. 



UHF Preamplifier Kit $34.95 

$2.00 shipping. Improves uhf reception dra- 
matically, 25 db gain assem version $57.50. 
Articles Radio Elect. Mar, May, 1981 



Fluke Multimeters 

D800 $125— D802 $189— D804 $249 



Rockwell AIM 65 Computer 

6502 based single board with full ASCII key- 
board and 200 column thermal printer. 20 char, 
alphanumeric display ROM monitor; fully ex- 
pandable $445.00. 4K version $454.00. 4K 
Assembler $35.00, 8K Basic Interpreter $65.00. 

Special small power supply 5V 2A 24V 5A 
assem . in frame $59.00. Molded plastic enclo- 
sure to fit both AIM 65 and power supply 
$52.50. AIM 65 1K in cabinet with power sup- 
ply, switch, fuse, cord assem $571.00. 4K 
$586.00. A65 40-5000 AIM 65/40 W/16K RAM 
and monitor $1295.00. RAM Board Kit (16K 
$195) (32K, $215). VD640 Video Interface Kit 
$119.00. A&T $149.00. Complete AIM 65 in 
thin briefcase' with power supply $532.00. 
Special Package Price: 4K AIM, 8K Basic, power 
supply, cabinet $615.00. 

AIM 65/KIM/SYM/Super Elf 44 pin expan- 
sion board; board with 3 connectors $22.95. 
'Send for complete list of all AIM products. 
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Elf II Adapter Kit $24.95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED s optional $18.00. 



Super Color S-100 Video Kit $99.00 

Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expand- 
able to 6K. S-100 bus 1802. 8080, 8085, Z80, 
etc Dealers: Send for excellent pricing/margin 
program. 



TERMS: $5.00 min. order U.S. Funds. Calif, residents add 6% tax. Prjces 

$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. subject 
Shipping: Add 5%; orders under $25.00—10%. to change 



FREE: Send for your copy of our 1982 
QUEST CATALOG. Include 88c stamp. 
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Circle 44 on Reader Service card. 



S-100 CPU Boards 



S-100 Memory Boards I Free CP/M 3.0 Offer 



8086/8087 - CompuPro 

\16 bit, 8 or 10 MHz 8086 CPU with provisions for 8087 & 
J0 1 30. 

CPU-70520A 8 MHz 8086 A&T $624.95 

CPU-70520C 8 MHz 8086 CSC $764.95 

CPU-70530A with 8087 A&T $1224.95 

ICPU-70530C with 8087 CSC $1455.95 

8085/8088 - CompuPro 

Both 8 & 16 bit CPUs, standard 8 bit S-100 bus, up to 8 MHz, 
accesses 16 Megabytes of memory. 

CPU-20510A 6 MHz A & T $398.95 

CPU-20510C 6/8 MHz CSC $497.95 

CPU-Z - CompuPro 

2/4 MHz Z80A CPU, 24 bit addressing. 

CPU-30500A 2/4 MHz A & T $279.95 

CPU-30500C 3/6 MHz CSC $374.95 

SBC-200 - SD Systems 

4 MHz Z-80A CPU with serial & parallel I/O, 1K RAM, 8K 

ROM space, monitor PROM included. 

CPC-30200A A & T $329.95 

I THE BIG Z - Jade 

2 or 4 MHz switchable Z-80 CPU board with serial I/O, 
accomodates 2708, 2716, or 2732 EPROM, baud rates from 
75 to 9600. 

CPU-30201B Bare board w / manual $35.00 

CPU-30201K Kit with manual $149.95 

CPU-30210A A & T with manual $199.95 

CB-2 - SSM Microcomputer 

2 or 4 MHz Z-80 CPU board with provision for up to 8K of 
ROM or 4K of RAM on board, extended addressing, IEEE S- 
100, front panel compatible. 

CPU-30300K Kit with manual $229.95 

CPU-30300A A & T with manual $274.95 

2810 Z-80 CPU - CCS. 

2 or 4 MHZ Z-80 CPU with serial I/O port & on-board monitor 

PROM, front panel compatible. 

CPU-30400A A & T with PROM $289.95 

2820 Z-80 DMA CPU - CCS. 

4 MHz Z-80 CPU board with 2 serial I/O ports & Centronics 
parallel HO port, separate data & status ports, DMA daisy 
chain compatible. 
CPU-30420A A & T with manual $569.95 



S-100 Disk Controllers 



DISK 1 - CompuPro 

8" or 5 1 /," DMA disk controller, single or double density, 
single or double sided, 10 MHz. 

IOD-1810A A & T $449.95 

IOD-1810C CSC $554.95 

SFC-52506580F 8" CP/M 2 2 for Z-80 $174.95 

SFC-52506586F 8" CP/M 2.2 for 8086 $299.95 

SFO-54158000F Oasis single user $499.95 

SFO-54158002F Oasis multi-user $849.95 

VERSAFLOPPY II - SD Systems 

Double density disk controller for any combination of 5 1 / 4 " 
and 8" single or double sided, analog phase-locked loop 
data separator, vectored interrupts, CP/M 2.2 & Oasis 
compatible, control/diagnostic software PROM included. 

IOD-1160A A & T with PROM $359.95 

SFC-55009047F CP/M 2.2 with VF II $99.95 

2242 DISK CONTROLLER - CCS. 

5 1 /," or 8" double density disk controller with on-board boot 

loader ROM, free CP/M 2.2 & manual set. 

IOD-1300A A & T with CP/M 2.2 $399.95 

DOUBLE D - Jade 

High reliablity double density disk controller with on-board 
Z-80 A, auxiliary printer port, IEEE S-100, can function in 
mult i- user interrupt driven bus. 

IOD-1200B Bare board & hdwr man $59.95 

IOD-1200K Kit w I hdwr & sftwr man $299.95 

IOD-1200A A & T w I hdwr & sftwr man $325.95 

SFC-59002001F CP/M 2.2 with Double D $99.95 



256K RAMDISK - SD Systems 

ExpandoRAM III expandable from 64K to 256K using 64K x 1 
RAM chips, compatible with CP/M, MP/M, Oasis, 
Cromemco, & most other Z-80 based systems, functions as 
ultra-high speed disk drive when used with optional 
RAMDISK software. 

MEM-65064A 64K A & T $474.95 

MEM-65128A 128K A & T $574.95 

MEM-65192A 192K A & T $674.95 

MEM-65256A 256K A & T $774.95 

SFC-55009000F RAMDISK sftwr CP/M 2.2 $44.95 

SFC-55009000F RAMDISK with EX RAM III $24.95 



128K RAM 21 - CompuPro 

128K x 8 bit or 64K x 16 bit static RAM board, 12 MHz, 24 bit 
addressing. 

MEM-12810A A&T $1609.95 

MEM-12810C CSC $1794.95 



64K RAM 17 - CompuPro 

64K CMOS static RAM board, 10 MHz, low power less than 4 
watts, DMA compatible, 24 bit addressing. 

MEM-64180A 64K A & T $549.95 

MEM-64180C 64K CSC $698.95 

64K RAM 16 - CompuPro 

32K x 16 bit or 64K x 8 bit low power static RAM board, 10 
MHz, 24 bit addressing. 

MEM-32180A RAM 16 A & T $598.95 

MEM-32180C RAM 16 CSC $698.95 



64K STATIC RAM - SSM 

IEEE 696/S-100 standard, upto6MHz/8Bit, 12MHz/16Bit, 24 
Bit extended addressing, disable-able in 2K increments 
MEM-64300A A&T $499.95 



64K STATIC RAM - Mem Merchant 

64K static S-100 RAM card, 4 to 16K banks up to 8 MHz. 
MEM-64400A 64K A&T $499.95 



64K STATIC RAM - Jade 

Uses new 2K x 8 static RAMs, fully supports IEEE 696 24 bit 
extended addressing, 200ns RAMs, lower 32K or entire 
board phantomable, 2716 EPROMs may be subbed for 
RAMs, any 2K segment of upper 8K may be disabled, low 
power typically less than 500ma. 

MEM-99152B Bare board $49.95 

MEM-99152K Kit less RAM $99.95 

MEM-32152K 32K kit $199.95 

MEM-56152K 56K kit $289.95 

MEM-64152K 64K kit $299.95 

Assembled & Tested add $56.00 

2066 64K RAM - CCS. 

64K RAM board with bank and block select switching 
functions for Cromemeco Cromix & Alpha Micro. 
MEM-64566A 64K A & T $424.95 



64K EXPANDORAM II - SD Systems 

Expandable RAM board from 16K to 64K using 4116 RAM 
chips. 

MEM-16630A 16K A & T $344.95 

MEM-32631 A 32K A & T $364.95 

MEM-48632A 48K A&T $384.95 

MEM-64633A 64K A & T $399.95 

MEMORY BANK - Jade 

4 MHz S-100 bank selectable expandable to 64K. 

MEM-99730B Bare board w/manual $49.95 

MEM-99730K Kit with no RAM $179.95 

MEM-32731K 32K kit $199.95 

MEM-64733K 64K kit $249.95 

Assembled & Tested add $50.00 

16K STATIC RAM - Mem Merchant 

4MHz lo-power static RAM board, IEEE S-100, bank 
selectable, addressable in 4K blocks, disable-able in 1K 
segments extended addressing. 
MEM-16171A 16K A & T $149.95 
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THREE BOARD SET - SD Systems 

S-100 board set with 4 MHz Z-80A, 64K of RAM 
expandable to 256K, serial and parallel I/O ports, 
double-density disk controller for 5 1 / 4 " and 8" disk 
drives, new and improved CP/M 3.0 manual set, system 
monitor, control and diagnostic software. Includes SD 
Systems SBC-200, 64K ExpandoRAM III, Versafloppyll, 
and FREE CP/M 3.0 - all boards are assembled & tested. 

64K Board Set with FREE CP/M 3.0 $1195.00 

256K Board Set with FREE CP/M 3.0 $1395.00 
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S-100 I/O Boards 



SYSTEM SUPPORT 1 - CompuPro 

Real time clock, three 16 bit interval timers, dual interrupt 
controlled 15 levels), up to 4K EPROM/RAM, RS-232C 
serial channel, provision for 9511 A/9512 math chip. 

IOX-1850A SS7 A&T $359.95 

IOX-1850C SS7 CSC $459.95 

IOX-1855A with 9511 A & T $554.95 

IOX-1855C with 951 1 CSC $654.95 

IOX-1860A with 9512 A & T $554.95 

IOX-1860C with 9512 CSC $654.95 

INTERFACER 1 - CompuPro 

2 serial I/O ports 50-1 9.2 K baud. 

IOI-1810A A&T $218.95 

IOI-1810C CSC $288.95 



INTERFACER 3 - CompuPro 

5 or 8 channel serial I/O board for interrupt driven multi-user 
systems up to 250K baud. 

IOI-1835A 5 port A&T $558.95 

IOI-1835C 5 port CSC $628.95 

IOI-1838A 8 port A&T $628.95 

IOI-1838C 8 port CSC $749.95 

INTERFACER 4 - CompuPro 

3 serial, 1 parallel, 1 Centronics parallel. 

IOI-1840A A&T $314.95 

IOI-1840C CSC $414.95 



MPX - CompuPro 

Mult i- user I/O multiplexer & interrupt controller with on- 
board 8085 A-2 CPU & 4K or 16K of RAM. 

IOI-1875A 4K MPX A&T $444.95 

IOI-1875C 4K MPX CSC $534.95 

IOI-1880A 16K MPX A&T $584.95 

IOI-1880C 16K MPX CSC $674.95 



I/0-8 - SSM Microcomputer 

Eight software programmable serial I/O ports, 110 -19.2K 

Baud, ideal for multi-user systems 

IOI-1018A A&T $469.95 



I/0-5 - SSM Microcomputer 

Two serial & 3 parallel I/O ports. 1 10-1 9.2 K Baud 
IOI-1015A A&T $289.95 



MPC-4 - SD Systems 

Intelligent 4-port serial I/O card, on-board Z-80A, 2K RAM, 
4K PROM area, on-board firmware, fully buffered, vectored 
interrupts, four CTC channels, add to SD Board set for 
powerful multi-user system 
IOI-1504A A&T w/software $495.00 



I/0-4 - SSM Microcomputer 

2 serial I/O ports plus 2 parallel I/O ports. 

IOI-1010B Bare board w/manual $35.00 

IOI-1010K Kit with manual $179.95 

IOI-1010A A&T with manual $249.95 

2710 4 PORT SERIAL - CCS. 

Four RS-232C serial I/O ports with full handshaking. 
IOI-1060A A&T with manual $319.95 



Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 

Circle 48 on Reader Service card. 



Modems 



CP/M 3.0 Upgrade I Single Board Compute 



SIGNALMAN - Anchor 

Direct-connect automatic answer/originate selection, 300 
Baud full duplex. Bell 103, includes RS-232 cable 
IOM-5600A Signalman $89.95 



SMARTMODEM - Hayes 

Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing, RS-232C interface, 
programmable 

IOM-5400A Smartmodem $224.95 

IOK-1500A Hayes Chronograph $218.95 

IOM-2010A Micromodem II $328.95 

IOM-2012A Terminal program for MMIl $89.95 

IOM-1100A Micromodem 100 $368.95 



APPLE-CAT - Novation 

Software selectable 1200 or 300 Baud, direct connect, auto- 
answer/auto-dial, touch & pulse dialing, auxiliary 3-wire RS- 
232C serial port for printer 
IOM-5232A Save $50.00 $324.95 

1200 BAUD SMARTMODEM - Hayes 

1200 and 300 baud, all the features of the standard 
Smartmodem plus 1200 baud, 212 compatible, full or half 
duplex. 

IOM-5500A Smartmodem 1200 $599.95 



1200 BAUD AUTO CAT - Novation 

212 Auto Cat, 1200 & 300 baud, auto dial/answer/disconnect, 
LED readout displays mode, analog/digital loop- back self 
tests, usable with multi-line phones. 
IOM-5231A 212 Auto Cat $649.95 



Video Monitors 



HI-RES 12" GREEN - Zenith 

75 MHz bandwith 700 lines/ inch, P31 green phosphor, 
switchable 40 or 80 columns, small, light-weight & portable. 
VDM-201201 List price $189 95 $129.95 

12 GREEN SCREEN - NEC 

20 MHz bandwidth, P31 phosphor ultra-high resolution 
video monitor with audio. 

VDM-651200 Deluxe model $199.95 

VDM-651260 Economy model $149.95 



12" COLOR MONITOR - NEC 

High resolution color monitor with audio. 

VDC-651212 Color monitor $389.95 

NEC-1202D RGB color monitor $999.95 

13" COLOR MONITORS - BMC 

18 MHz RGB & composite video color monitors. 

VDC-421320 13" RGB Color $369.95 

VDC-421310 13" Composite video $329.95 

VDX-420090 RGB card for Apple $149.95 

COLOR MONITORS - Amdek 

Reasonably priced color video monitors. 

VDC-80130 13" Color I $379.95 

VDC-801320 13" Color II $894.95 

IOV-2300A DVM board for Apple $199.95 

AMBER or GREEN MONITORS - Jade 

High resolution 18 MHz compact video monitors. 

VDM-751210 12" Amber phosphor $149.95 

VDM-751220 12" Green phosphor $139.95 

VDM-750910 9" Amber phosphor $149.95 

VDM-750920 9" Green phosphor $139.95 



EPROM Erasers 



ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers tor industry or home. 

XME-3100A Spectronics wlo timer $69.50 

XME-3101A Spectronics with timer $94.50 

XME-3200A Economy model $39.95 

Prices may be slightly higher at our retail 



NEW CP/M 3.0 - Digital Research 

CP/M 3.0 is Digital Research's latest version of the industry 
standard disk operating system. It features many 
performance improvements such as intelligent record 
buffering, improved directory handling, "HELP" facility, 
time/date stamping of files and many more improvements. 
AND A TREMENDOUS INCREASE IN SPEED !!!, it is fully 
CP/M 2.2 compatible and requires no changes to your 
existing application software. Available only to Versafloppy 
II owners with SBC-200 CPU's 

SFC-55009057F CP/M 3.0 8" with manuals $200.00 

SFC-55009057D CP/M 3.0 manual set $30.00 



Apple II Accessories 



APPLE DISK DRIVE - Fourth Dimension 

Totally Apple compatible, 143,360 bytes per drive on DOS 
3.3, half-track capability - reads all Apple software, plugs 
right in to Apple controller as second drive, DOS 3.3, 3.2.1, 
Pascal, & CP/M compatible. 

MSM-1 23200 40 Track add on Apple drive $289.95 
MSM-1 23200 Controller with free DOS 3.3 $99.95 



16K RAM CARD - for Apple II 

Expand your Apple II to 64K, use as language card, full 1 year 

warranty. Why spend $175.00 ? 

MEX-16700A Save over $100.00 $69.95 

Z-80 CPU CARD - for Apple II 

Two computers in one, Z-80 & 6502, more than doubles the 
power and potential of your Apple, includes Z-80 CPU card 
CP/M and complete manual set. 
CPX-62800A A & T with software $249.95 

APPLE-CAT - Novation 

Software selectable 1200 or 300 baud, direct connect, auto- 
answer/auto-dial, auxiliary 3-wire RS232C serial port for 
printer. 
IOM-5232A Save $50.00!!! $325.95 



8" DISK CONTROLLER - Vista 

New from Vista Computer, single or double sided, single or 
double density, compatible with DOS 3.2/3.3. Pascal, & 
CP/M 2.2. Shugart & Qume compatible 
IOD-2700A A & T $499.95 



2 MEGABYTES for Apple II 

Complete package includes: Two 8" double-density disk 

drives. Vista double-density 8" disk controller, cabinet, 

power supply, & cables, DOS 3.2/3.3, CP/M 2.2, & Pascal 

compatible. 

1 MegaByte Package Kit $1495.00 

1 MegaByte Package A & T $1695.00 

2 MegaByte Package Kit $1795.00 

2 MegaByte Package A & T $1995.95 

VISION 80 - Vista Computer 

80 column x 24 line video card for Apple II, 128 ASCII 
characters, upper and lower case, 9x10 dot matrix with 3 dot 
descenders, standard data media terminal control codes, 
CP/M Pascal & Fortran compatible, 50/60 Hz 
IOV-2400A Vista Vision 80 $299.95 

CPS MULTICARD - Mtn. Computer 

Three cards in one! Real time clock/calendar, serial 
interface, & parallel interface - all on one card. 
IOX-2300A A & T $179.95 



Power Strips 



ISOBAR - GSC 

Isolates & protects your valuable equipment from high 
voltage spikes & AC line noise, inductive isolated ground, 15 
amp circuit breaker, U.L. listed 

EME-115103 3 socket $39.50 

EME-115105 4 socket $49.50 

EME-115100 8 socket $54.50 

EME-115110 9 socket rackmount $74.50 

locations. Please call the store nearest 

Circle 48 on Reader Service card. 



SUPERQUAD - Adv. Micro Digital 

Single board, standard size S-100 computer system, 4 
Z-80A, single or double density disk controller for 5 1 / 4 " 
drives, 64K RAM. extended addressing, up to 4K of EPR\ 
2 serial & 2 parallel I/O ports, real time interrupt clock, C\ 
compatible. 

CPC-30800A A & T $72j 

IOX-4232A Serial I/O adapter $2 



Z-80 STARTER KIT - SD Systems 

Complete Z-80 microcomputer with RAM, ROM, 
keyboard, display, kludge area, manual, & workbook. 

CPS-30100K Kit with workbook $2« 

CPS-30100A A & T with workbook $464 



AIM-65 - Rockwell International 

Complete 6502 microcomputer with alphanumeric disf. 
printer, keyboard. & instruction manual. 

CPK-50165A 1K AIM-65 $42' 

CPK-50465A 4K AIM-65 $47^ 

SFK-74600008E 8K Basic ROM 

SFK-64600004E 4K assembler ROM ! 

SFK-7460O020E PL/65 ROM 

SFK-74600010E Forth ROM 

SFK-74600030E Instant Pascal ! 

PSX-030A Power supply 

ENX-000002 Enclosure 

SPECIAL PACKAGE 

4K AIM-65. 8K Basic, power supply, & enclosure 
Special Package Price $64< 



S-100 EPROM Boards 



PROM-100 - SD Systems 

2708, 2716, 2732 EPROM programmer with software\ 

MEM-99520K Kit with software $18< 

MEM-99520A A & T with software $24< 

PB-1 - SSM Microcomputer 

2708, 2716 EPROM board with on-board programme^ 

MEM-99510K Kit with manual $1! 

MEM-99510A A & T with manual $211 

EPROM BOARD - Jade 

16K or 32K uses 2708 or 2716 EPROMs, IK boundary 

MEM-16230K Kit wlo EPROMs $78 

MEM-16230A A & T w/o EPROMs $119 



S-100 Video Boards 



SPECTRUM COLOR - CompuPro 

Full-function color graphics board, up to 8 colors, 256 x 
graphics, parallel I/O port. 8K RAM. 

IOV-1870A A & T $348J 

IOV-1870C CSC $398j 

MICROANGELO - Scion 

Ultra-high-resolution 512 x 480. 256 color or black & white 

100 video board 

IOV-1500A A & T $799 



S-100 MotherBoards 



ISO-BUS - Jade 

Silent, simple, and on sale - a better motherboard 
6 Slot (g%- x 8*/ % ") 

MBS-061B Bare board $22.| 

MBS-061K Kit $39. 

MBS-061 A A & T $69.| 

12 Slot (9*/ 4 " x «*/,*'; 

MBS-121B Bare board $34. 

MBS-121K Kit $69. 

MBS-121A A & T $109. 

18 Slot (14y 2 " x 8*/i") 

MBS-181B Bare board $54.) 

MBS-181K Kit $99. 

MBS-181 A A & T $149. 

ACTIVE TERMINATOR - CompuPro 

A true mother's helper. 
TSX-100A A& T $59.J 

you for local price and availability. 



Save $500.00 Dual 8" Disk Drive Sub-System Kit - $695.00 Assembled & Tested - $795.00 



Printers on Sale 



NEW EPSONS with GRAFTRAX-plus 




C22» 



MX-80 MX-80FT MX-100 

Available only from your local Jade Retail Store 

Dallas, Woodland Hills, 

Santa Ana, San Diego, 

Sunnyvale, Los Angeles 

Call the store near you for price or Information. 



INDUSTRIAL QUALITY PRINTERS - Okidata 

We Can Beat Any Price... Call Us III 

Micro line 82A 80/132 column, 120 CPS, 9 x 9 dot matrix, 
friction feed, pin feed, adjustable tractor feed (optional), 
handles 4 part forms up to 9.5" wide, rear & bottom feed, 
paper tear bar, 100% duty cycle/200,000,000 character print 
head, bi-directional/logic seeking, both serial A parallel 
Interlaces Included, front panel switch & program control of 
10 different form lengths, uses inexpensive spool type 
ribbons, double width & condensed characters, true lower 
case descenders & graphics 
PRM-43082 Friction & pin feed Call 

Mlcrollne 83A 132/232 column, 120 CPS, forms up to 15" 
wide, removable tractor, plus all the features of the 82A. 
PRM-43083 with FREE tractor Call 

Mlcrollne 84 132/232 column, Hi-speed 200 CPS, full dot 
graphics built in, plus all the features of the 83 A. 

PRM-43084 Centronics parallel Call 

PRM-43085 Serial with 2K buffer Call 

PRA-27081 Apple card $39.95 

PRA-27082 Apple cable $19.95 

PRA-27087 TRS-80 cable $24.95 

PRA-43081 2K hi speed serial card $99.95 

PRA-43082 Hi-res graphics ROMs 82A $49.95 

PRA-43083 Hi-graphics ROMs 83A $49.95 

PRA-43088 Tractor option for 82A $49.95 

PRA-43080 Extra ribbons pkg. of 2 $9.95 

8023 DOT MATRIX - NEC 

700 CPS, proportional spacing, hi-resolution graphics, 
correspondence quality printing, bi-directional tractor & 
friction feed. 

NEC-8023A 8023 parallel $499.95 

NEC-8023-01 8023 ribbon $11.95 

TP-1 LETTER QUALITY - SCM 

12 CPS daisy wheel printer from Smith Corona. 

PRD-45101 Centronics parallel $648.95 

PRD-45102 RS-232C serial $648.95 

LETTER QUALITY PRINTER - Jade 

Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan fold), 10/12/15 pitch, up to 16" paper, built-in 
noise suppression cover. 

PRD-11001 Centronics parallel $899.95 

PRD-11002 RS-232C serial model $969.95 

PRA-1100O Tractor Option $169.95 

KSR DAISY WHEEL - Anderson-Jacobson 

Letter quality communications terminal/printer with full 
typewriter keyboard, 30 CPS Diablo print mechanism, RS- 
232 interface, includes free printer stand with deluxe casters, 
print wheel, ribbon, friction feed standard (tractor feed 
optional), factory refurbished with 30 day warranty, shipped 
freight collect. 

PRD-99100 AJ KSR printer $995.00 

PRA-99200 Tractor option $150.00 

PRINTER PALS - F.M.J. Inc. 

Desk top printer stand and continuous form paper holder. 
PR A -99080 for MX-80, MX-80FT, Oki 82A, NEC .. $29.95 

PRA-99100 for MX-100, Oki 83A & 84 $34.95 

PRA-99700 for letter quality printers $49.95 

Circle 48 on Reader Service card. 



5 1 / 4 " Disk Drives 



Tandon TM 100-1 single-sided double-density 48 TPI 
MSM-551001 $219.95 ea 2 for $199.95 ea 

Shugart SA400L single-sided double-density 40 track 
MSM-1 04000 $234.95 ea 2 for $224.95 ea 

Shugart SA455 half-size double-sided 48 TPI 

MSM-1 04550 $349.95 ea 2 for $329.95 ea 

Shugart SA465 half-size doule-sided 96 TPI 
MSM-104650 $399.95 ea 2 for $379.95 ea 

Tandon TM 100-2 double-sided double-density 48 TPI 
MSM-551002 $294.95 ea 2 for $269.95 ea 

Shugaii SA450 double-sided double-density 35 track 
MSM-104500 $349.95 ea 2 for $329.95 ea 

Tandon TM 100-3 single-sided double-density 96 TPI 
MSM-551003 $294.95 ea 2 for $269.95 ea 

Tandon TM 100-4 double-sided double-density 96 TPI 
MSM-551004 $394 95 ea 2 for $374.95 ea 

MPI B-51 single-sided double-density 40 track 

MSM-1 55100 $234 95 ea 2 for $224.95 ea 

MPI B-52 double-sided double-density 40 track 
MSM-155200 $344.95 ea 2 for $334.95 ea 

MPI B-91 single-sided double-density 77 track 

MSM-1 55300 $369.95 ea 2 for $359.95 ea 

MPI B-92 double-sided double-density 77 track 
MSM-1 55400 $469.95 ea 2 for $459.95 ea 

5 1 / 4 " Cabinets with Power Supply 

END-000216 Single cab w I power supply $69.95 

END-000226 Dual cab w /power supply $94.95 



8" Disk Drives 



Shugart SA810 half-size single-sided double-density 
MSF-108100 $424.95 ea 2 for $394.95 ea 

Shugart SA860 half-size double-sided double-density 
MSF-1 08600 $574.95 ea 2 for $549.95 ea 

Shugart SA801R single-sided double-density 

MSF-1 0801 R $394.95 ea 2 for $389.95 ea 

Shugart SA851R double-sided double-density 

MSF-1 0851 R $554 95 ea 2 for $529.95 ea 

Tandon TM848-1 single-sided double-den thin-line 
MSF-558481 $379.95 ea 2 for $369.95 ea 

Tandon TM848-2 double-sided double-den thin-line 
MSF-558482 $494.95 ea 2 for $484.95 ea 

Qume DT-8 double-sided double-density 
MSF-750080 $524 95 ea 2 for $498.95 ea 

Mitsubishi M2894-63 double-sided double-density 
MSF-289463 $494.95 ea 2 for $474.95 ea 

Siemens FDD 100-8 single-sided double-density 
MSF-201120 $274.95 ea 2 for $249.00 ea 



Dual Disk Sub-Systems 



Disk Sub-Systems - Jade 

Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling fan, never- 
mar rubber feet, all necessary hardware to mount 2-8" disk 
drives, power supply, and fan, does not include signal cable. 

Dual 8" Sub-Assembly Cabinet 

END-000420 Bare cabinet $59.95 

END-000421 Cabinet kit $225.00 

END-000431 A & T $359.95 

8" Sub-Systems - Single Sided, Double Density 

END-000423 Kit w/2 FD100-8Ds $695.00 

END-000424 A & T w/2 FD100-8DS $795.00 

END-000433 Kit w/2 SA-801RS $999.95 

END-000434 A & T w/2 SA-801RS $1195.00 

8" Sub-Systems - Double Sided, Double Density 

END-000426 Kit w/2 DT-8s $1224.95 

END-000427 A & T w/2 DT-8S $1424.95 

END-000436 Kit w/2 SA-851RS $1274.95 

END-000437 A & T w/2 SA-851 Rs $1474.95 

Prices may be slightly higher at our retail locations. Please 
contact the store In your area for exact pricing. 



IBM PC Accessories 



51 2K PC/RAM STACK - Hammond 

A high quality, high density memory expansion board for 
your PC, cool-quiet-reliable operation, full parity checking, 
unique stacking sockets, expandable from 256K to 512K, 
MDRIVE high speed RAMdisk software only $25.00 with 
256K or 512 K board purchase. 

MEX-25600A 256K assembled & tested $795.00 

MEX-51200A 512K assembled & tested $999.95 

MEX-25600S MDRIVE disk emulator $25.00 



256K PC/RAM - Hammond Engineering 

*User expandable from 64K to 256K, same high quality 
standards as the RAM Stack above, designed for medium 
memory expansion requirements. 

* MEX-64000A 64K assembled & tested $299.95 

MEX-128000A 128K assembled & tested $399.95 

MEX-192000A 192K assembled & tested $499.95 

MEX-256000A 256K assembled & tested $569.95 



PC/SASI RAM - Hammond Engineering 

Three boards in one, 256 K of RAM, RS-232 asynchronous 
serial interface, and a SASI (Shugart Assoc Standard 
Interface) hard disk interface. 
IOX-6000A PC/SASI RAM $1095.00 



PC EXTENDER CARD - Computet 

High quality extender card with free connectors for IBM PC 

bus. 

TSX-300A A & T with connectors $42.95 



WIRE WRAP BOARD - Computel 

Highest quality, extremely versatile proto typing board with 

gold plated card edge for IBM PC. 

TSX-310A Proto board $59.95 



Jade Bus Probe 



THE BUS PROBE - Jade 

Inexpensive S-100 Diagnostic Analyzer 

So your computer is down. And you don't have an 
oscilloscope. And you don't have a front panel... You're not 
alone - most computers have their occasional bad days. But 
without diagnostic equipment such as an oscilloscope 
(expensive!) or a front panel (expensive!), it can be very 
difficult to pinpoint the problem. Even if you have an 
extender board with a super fast logic probe, you can't see 
more than one signal at a time. You're stuck, right? 

Not anymore: Jade is proud to offer our cost-effective 
solution to the problems mentioned above: THE BUS 
PROBE. 

Whether you're a hobbyist with a cantankerous kluge or a 
field technician with an anxious computer owner breathing 
down your neck, you'll find THE BUS PROBE speeds your 
repair time remarkably. Just plug in THE BUS PROBE and 
you'll be able to see all the IEEE S-100 signals in action. THE 
BUS PROBE allows you to see inputs, outputs, memory 
reads and writes, instruction fetches, DMA channels, 
vectored interrupts, 8 or 16 bit wide data transfers, plus the 
three bus supply voltages. 

An on-board pulse generator can provide repetitive resets, 
interrupts, or wait states, for trouble shooting. 

TSX-200B Bare board $59.95 

TSX-200K Kit $119.95 

TSX-200A A&T $149.95 





Place Orders Toll Free 



Continental U.S. 
800-421-5500 



Inside California 
800-262-1710 




I 

■ For Technical Inquires or Customer Service call: 

213-973-7707 

I 

I Computer Products 

4901 W. Rosecrans, Hawthorne, CA 90250 

■ We accept cash, checks, credit cards, or Purchase Orders 
from qualified firms & institutions. Minimum prepaid order $15 
_ California residents add 6y 2 % tax. Export customers outside the 
I US or Canada please add 10% to all prices. Prices and ava/H Witty 
' subject to change without notice. Shipping & handling charges 
I via UPS Ground 50C/lb. UPS Air $1 00/lb minimum charge $3.00 
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rf CRT monitor or a TV set (if you have an RF tnexiul.itoi i 
D Hex Keypad/Display kit $69.98 plus $2 PA I * 

n FASTERM - 64 TERMINAL KIT Featuring a 56 key 
ASCII Keyboard 128 character set upper and lower case 
75 ohm output. 8 baud rates 150 to 19 200 (switch select 
able) RS232 C or 20 MA output 32 or 64 character by 16 
line formats, complete with 
Deluxe Steel Cabinet and 
Power Supply $199 95 

plus $3 P&l * 






IFOR ONLY $129.95 Learn Computing) 
\From The Ground 

l Build a Computer kit that grows 
I with you, and can expand to 64k 
: RAM, Microsoft BASIC, lext Edi- 
: tor/ Assembler, Word Processor, 
I Floppy Disks and more. 

: EXPLORER/85 

■ 

■ Here's the low cost way to learn the fundamentals of com 
1 puling the all-important basics you'll need more and 
! more as you advance in computer skills For just $129 95 
, you Ret the advanced -design Explorer/85 motherboard. 

a with all the features you need to learn how to write and 

■ use programs And it can grow into a system that is a 

■ match for any personal computer on the market Look at 

■ these features 80«. r > Central Processing Unit, the 
' microprocessor "heart of the Explorer/85 (Join the 
! millions who will buy and use the HOBO/8085 this year 
, alone') Four H -bit plus nmfl hit input /output ports from 

m which you (.an input and output your programs, as well as 

■ Minimi exterior swiii.hes. relays lights etc a cassette 

■ interface that lets you store and reload programs you've 

• learned to write drluxfl 2.000 nyfe operoling 
J system/monitor mafcn it e.isy to learn computing in 

^ several important ways • It allows simpler, faster writ- 
a ing and entering of programs • It permits access by you 

■ to all parts of the system so you can check on the status of 

• any point in the program • It allows tracing each pro 

■ gram step by step, with provision for displaying all the 
• contents of the CPU (registers flags etc | • and it 

■ does much more 1 

m You get all this in the starting level (Level A) of the 
m Explorer/85 for only $128.95. Incredible 1 To uie just 
a plus in your 8VDC power supply and terminal or 

■ keyboard/display — if you don't have them see our 

■ special offers below 

■ □ Level A computer kit (Terminal Version) $129 95 
J plus $3 PA I * 
B D Level A kit (Hex Key pad/I hspl.n Version) $129.95 

■ plus $3 P&l * 

J LEVEL B — This building block MMrtj the mother 
B board into a two-slot S100 bus (industry standard) com 
B puter Now you can plug in any of the hundreds of SlOO 

■ cards available 

■ D Level B kit $49.95 plus $2 P» I * 

■ D SlOO bus connectors (two required) $4.15 <-.uh 

■ postpaid 

" LEVEL C — Add still more 

■ computing power this build 

• ing block" mounts directly on 
' the motherboard and expands 
J the SlOO bus to six slots 
-D Level i; kit $39.95 plus $2 1 
B PAI ' 

■ D SlOO bus connectors (five 

• required) $4 15 each. 

• postpaid 

a LEVEL D — When you reach the point in learning that re 

■ quires more memory we uffci rwo choices either add 4k 

• of a memory directly on the motherboard or add 16k to 

■ 64kof memory by means of ,i single SlOO cird our famous 

|AWS 
! Level U kit (CHECK ONE) D 4k on -hoard $49 95 
I plus $2 P*IV D 16k S100 |AWS $149.95 plus $2 

B PAIVn 32k SlOO |AWS $199.95 plus $2 PAIMD 48k 

■ SlOO |AWS $249.95 plus 12 PAIV □ 84k SlOO 

■ |AWS $299.95 plus $2 P&T 

B LEVEL E — An important building bki K it activates 
a the8kR()M/EPR()rVlspa(.»()nthemotherr>. 1 .ir<l Now |ust 

■ plug in our 8k Microsoft BASIC ur your nwn custom 

■ programs 

■ □ Level B kit $5.95 plus 50C PAI ' 

■ ' M 1 ', c ^" ao f l |* ASI ^ ~~ " s ,he language that allows you to 
B talk English to your computer' It is available three ways 
B D 8k casse'te version of Micrtisoft BASIC (requires Level 
B B and 12k of RAM minimum, we suggest a 16k SlOO 

■ )AWS — see above) $64.95 postpaid 

■ D 8k ROM version of Microsoft BASIC (requires Level B 

■ A Level E and 4k RAM. )iist plug into your Level K s<»ckets 
» We suggest either the 4k l>-vel D RAM expansion or a 16k 
I SlOO |AWS ■■) $t».9Splus$2P*r 
m D Disk version of Microsoft BASIC (requires l^-vel B 
a 32k of RAM floppy disk controller H floppy disk drive) 

■ $325 postpaid 

1 TEXT EDITOR/ASSEMBLER - The editor/assembler 

• is a software tool (a program) designed to simplify the t.isk 

■ of writing programs As your programs become longer 

■ and more complex the asst'mbler tan save you many 
J hours of programming time This software includes an 
m editor program that enters the programs you write makes 
a changes and saves the progr.ims on (.assettes The assem 
B bier performs the darted task of translating symbolic 
•> code into the computer readable objfJMl code The editor/ 

■ assembler program is available either in cassette or a 

■ ROM version 

■□ Editor/Assembler (Cassette version requires Level 
J B" and 8k (mm ) of RAM — we suggest 16k |AWS' — 
. see above) $59 95 plus $2 PAI * 

■ O Editor/Assembler (ROM version supplied on an SlOO 

■ card, requires Level B and 4k RAM (mm ) — we suggest 
» either Level Dor 16k |AWS ") $68.95 plus $2 P»l * 

2 8" FLOPPY DISK — A remarkable building block 

■ Add our 8 floppy disk when you ne»tl faster operation 

■ more convenient program storage perhaps a business ap- 

• plication and access to the literally thousands of programs 

■ and program languages available today You simply plug 
" them into your Explocer/85 disk system — it accepts all 
J IBM formatted CP/M<programs 
a □ 8 Floppy Disk Drive $499.95 plus $12 P&l * 

■ D Floppy Controller Card $198.88 plus $2 P&l * 
B D Disk Drive Cabinet A Power Supply 

■ $3 P&l * 

■ □ Drive Cables (set up for two drives) 

■ $1 50 P&l ' 

J D CP/M 2 2 Disk Operating System includes Text 
m Editor /Assembler dynamic debugger and other features 
a that give your Explorer/85 access to thousands of existing 
a CP/M based programs $150 00 postpaid 

J NEED A POWER SUPPLY? Consider our AP 1 It can 

m supply all the power you need for a fully expanded Ex 

a plorer/85 ( note disk drives have their own power supply) 

■ Plus the AP-1 fits neatly into the attractive Explorer steel 

■ cabinet (see below) 

■ D API Power Supply kit (BV I 
J cabinet $36.88 plus $2 P&l * 

a NEED A TERMINAL? We 

■ offer you choices the least ex- 

• pensive one is our Hex 

• Keypad/Display kit that dis 
I plays the information on a 

■ calculator-type screen The 

■ other choice is our ASCII 

■ Keyboard/Computer Terminal 
8 kit. that can be used with either 



D RF Modulator kit (allows you to use your TV set as a 
monitor) $8.95 postpaid 

□ 12 Video Monitor (10MHz bandwidth) $139.95 
plus S5 PAI' ..^ 

□ Deluxe Steel ( ;,ibinel for the 
Explorer/85 $49.95 plus $3 
P&l ' 

D Fan for cabinet $15.00 

pkM SI 50 P&l ' 



ORDER A SPECIAL-PRICE 

EXPLORER/ 85 PAR— THERE'S 

ONE FOR EVERY NEED. 



Beginner Pak (Save $2600) — You get Level A (Ter- 
minal Version) with Monitor Source Ijsting ($25 value) 
AP-1. 5 amp power supply. Intel 8085 Users Manual 
( Re« $199 95) SPECIAL $169.95 plus $4 P&l ' 

Experimenter fak (Save $53 40) — You get Level A 
(Hex Keypad/Display Version) with Hex Keypad/ 
Display Intel 8085 User Manual l>-vel A Hex Monitor 
Source Listing, and AP-1, 5-amp power supply (Reg 
$279 95) SPECIAL $219.95 plus $6 P&l.* 

Special Microsoft BASIC Pak (Save $103 00)— You get 
Levels A (Terminal Version). B. D (4k RAM). E. 8k 
Microsoft in ROM Intel 8085 User Manual. Level A Mom 
tor Source Listing, and AP-1. 5-amp power supply 
(Keg $439 70) SPECIAL $329.95 plus $7 P&l ' 

Add a Rom Version Text Editor /Assembler (Requires 
levels B and D or SlOO Memory) $99.95 plus $2 P&J* 

Starter 8" Disk System - Includes l>e vel A. B floppy disk 
controller one CDC 8" disk-drive two-drive cable two 
SlOO connectors, just add your own power supplies 
cabinets and hardware D (Reg $1065 00) SPECIAL 
$999.95 plus $13 PA I ' D 32k Starter System $1045.95 
plus $13 P&l ' □ 48k Starter System $1095.95 plus $13 
P&l * D 64k Starter System $1145.95 plus $13 P&l * 
□ Add to any of above Explorer steel cabinet AP-1 five 
amp power supply. Level C with two SlOO connectors, 
disk drive cabinet and power supply, two sub-D connec 
tors for connecting your printer and terminal (Reg 
$225 95) SPECIAL $199.95 plus $13 P&l * 

Complete 64K System Wired & Tested $1650.00 

plus $26 P&l * 

G Special' Complete Business Software Pak (Save 
$625 00)— Includes CP/M 2 2 Microsoft BASIC Oeneral 
ledger Accounts Receivable Accounts Payable. Payroll 
Package (Reg $1325) SPECIAL $699.95 postpaid 
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For Collodion or- 



< Continental Credit Card Buyers Outside Connecticut: 

TO ORDER 

Call Toll Free: 

800-243-7428 

To Order From Connecticut, 

or For Technical Assistance, 

Call (203) 354-9375 



CP/M is a reg trademark of Digital Research 



. 95 plus 
$25 00 plus 



j|f (Clip and moil entile iidjyf 

SEND ME THE ITEMS CHECKED ABOVE 

Total Enclosed (Conn Residents add sales tax) $ 

Paid by 

D Personal Check D Cashier s Check/Money Order 
□ VISA □ MASTER CARD (Bank No 



Acxt No 



Exp Dale 



Signature. 



I in deluxe steel 




Print Name 



Address. 



City. 



State, 



Zip 



j^NETRONICSResearch&DevelopmentLtd. 

PsW^^.k'^/ijliKHS^ New Mi,ford - CT °6776 




ANNOUNCING TWO 
NEW TERMINALS 

Smart* Fast • Graphics • Matching Modem and $295 Printer 

Netromcs announces a state of the art 
breakthrough in terminals, now at prices you 
can afford, you can go on-line with data-bank 
and computer phone-line services It's all 
yours: "electronic newspapers," educational 
services. Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul- 
letin boards . . and more every day!!! 

Netronics offers two new terminals, both 
feature a full 56 key/128 character typewriter- 
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
special character graphics. The "smart" version, SMARTERM-80, features either 24 line by 80 
characters per line or 16 by 40 characters per line, it offers on-screen editing with page ata 
time printing, 12.000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-half intensity and much more . . . simply plug them into your computer or 
our phone modem and be online instantly. Use your TV set (RF modulator required) or our 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 

Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM-80 kit for just $299 95, (both available wired and tested.) 
Be on-line with the million-dollar computers and data services today we even supply the 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need!!! 

FASTERM-64 . . DISPLAY FORMAT: 64 or 32 characters/line by 16 lines .96 displayable 
ASCII characters (upper & lower case) ... 8 baud rates: 150, 300, 600, 1200, 2400 4800, 9600. 
19, 200, (switch sel .) . . . LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: 1V 
P/P (EIA RS-170) . . . CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
line, cursor up & down, auto carriage return/line feed at end of line & auto scrolling . . . 
REVERSE VIDEO . . . BLINKING CURSOR . . PARITY: off, even or odd . STOP BITS: 1, 1.5, 
2 . . . DATA BITS PER CHARACTER: 5, 6, 7 or 8 . . . CHARACTER OUTPUT: 5 by 7 dot matrix 
in a 7 by 12 cell . . . PRINTER OUTPUT: prints all incoming data . 1KON BOARD RAM . . . 
2K ON BOARD ROM . . . CRYSTAL CONTROLLED . . COMPLETE WITH POWER SUPPLY . . . 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters . . . ASCII ENCODED KEYBOARD: 56 key/128 characters 

SMARTERM-80 DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 
128 displayable ASCII characters (upper & lower case) 8 baud rates: 110. 300, 600. 1200. 2400. 
4800, 9600, 19, 200 . LINE OUTPUT: RS232/C or 20 ma current loop . . VIDEO OUTPUT 1V 
pp (EIA RS-170) . . . EDITING FEATURES: insert/delete line, insert/delete character, for- 
ward/back tab . . LINE OR PAGE TRANSMIT . . PAGE PRINT FUNCTION . . CURSOR POSI 
TIONING: up, down, right, left, plus absolute cursor positioning with read back . . . VISUAL 
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank . . GRAPHICS: 12,000 
pixel resolution block plus line graphics ON-SCREEN PARITY INDICATOR . PARITY: off, 
even or odd . . . STOP BITS: 110 baud 2, all others 1 . CHAR. OUTPUT: 7 by 1 1 character in 
a 9 by 12 block . . . PRINTER OUTPUT . 60 OR 50 Hz VERTICAL REFRESH BLINKING 
BLOCK CURSOR . . . CRYSTAL CONTROLLED 2K ON BOARD RAM ASCII ENCODED 
KEYBOARD: 56 key/128 character . . 4K ON BOARD ROM . . . COMPLETE WITH POWER 
SUPPLY. 

TELEPHONE MODEM 103 O/A . . FULL DUPLEX, FCC APPROVED DATA RATE 300 baud 
. . . INTERFACE: RS232/C and TTY . . . CONTROLS: talk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel NO POWER SUPPLY RE- 
QUIRED. 

ASCII KEYBOARD ASCII 3 56 KEY/128 CHARACTER ASCII 
ENCODED . . . UPPER & LOWER CASE FULLY DEBOUNCED . . . -W** 

2 KEY ROLLOVER . . . POS OR NEG LOGIC WITH POS STROBE . . # 

REQUIRES +5 & 12V DC (SUPPLIED FROM VIDEO BOARDS) 
PRINTER COMET I . SERIAL I/O TO 9600 BAUD 80 
CHARACTER COLUMN (132 COMPRESSED) 10" TRACTOR FEED 
. . . UPPER/LOWER CASE INDUSTRY STANDARD RIBBONS 
4 CHARACTER SIZES 9 BY 7 DOT MATRIX Bl DIRECTIONAL 
PRINTING 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. D . P t. 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

□ COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCII-3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P&l 
. . . wired & tested $249.95 plus $3 P&l . . . graphics option: add $19.95 to 
each of above 

] COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video 
board, ASCII-3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 P&l . . . wired and tested $369.95 plus $3 P&l 

I FASTVID-64 VIDEO BOARD (requires -f 5 & -12V DC) ... kit $99.95 plus $3 
P&l . . . graphics option add $19.95 . . . wired & tested $129.95 plus $3 P&l . . . 
graphics option add $19.95 

SMARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC) . . . kit $199.95 
plus $3 P&l . . . wired & tested $249.95 plus $3 P&l 
D DELUXE STEEL TERMINAL CABINET . . . $19.95 plus $3 P&l 

□ ASCII-3 KEYBOARD (requires + 5 & -12VDC) ... kit $69.95 plus $3 P&l . . . 
wired and tested $89.95 plus $3 P&l 

□ POWER SUPPLY (powers ASCII-3 keyboard & video boards) ... kit only 
$19.95 plus $2 P&l 

□ ZENITH VIDEO MONITOR (high resolution green phosphor) . . . wired & 
tested $149.95 plus $6 P&l 

□ TELEPHONE MODEM MODEL 103 O/A . . . wired & tested $189.95 plus $3 
P&l 
D DOT MATRIX PRINTER Comet I . . . wired & tested $299.95 plus $10 P&l 

□ RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l 

□ 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE . . . $14.95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $ 

□ Personal Check 

□ VISA 
Acct. No. 




D Cashier's Check/Money Order 

D MasterCard (Bank No. ) 

Exp. Date 



Signature 

Print Name 

Address 

City 



State 



Zip 



CONCORD 2910 B E. La Palma 

COMPUTER Anaheim, Ca. 92806 



(714) sendee 

632-6790 SI** 



10.MIN ORDER/ CA RES ADD 6% 



CHECK- M 
NO COD ! 



ALLOW 2 WKS Of L Y IF 
PERSONAL CHECK IS SENT. 



Freight 

1*10 -49 -h>2PO$250-499— $ 9oo 
BO -99 -^4P°; 500-999— 11 00 
100-240--8PO 1000- UP— Call 



NO P.O. BOX 
SHIPMENTS! 



Store Hours: 

| Weekdays 

10 to 6pm. 

Saturday _ _ 

10to3pm. 



{Diskette SALE!! 

"Wabash" 

5^ 8nch 
SS/SD *22 00 *25.00 

SS/DD 27.40 3040 

DS/SD 34.90 

DS/DD 32.40 37.40 

[qty price avail] 

Authorized Wabash Dist. 



Bare Bones APPLE II 
euro r 11 ^ 1 -*- " 



Keyboard 



48K RAM 



t 



Pwr. Supply 



Microswitch: Power Supply: APPLE 
Keyboard j w/ Purchase '.Reference Manl 

*75.oo : $95.00 : *18PO 



MONITORS 
ZENITH *ZVM -121 

12in. 15MHz /GREEN Phos. 

* 105.00 


REAL-TIME CLOCK 
CALENDAR ( MSM 5832) 

focriftiM Mono M*tal Gat* CMOS 1 C 

fiatvrtt 

Tim*. Month. Oat* V*ar. 4 

Day of W—k 

'But On*nt*<f 

•4 Bit Data But $6 45 

'4 Bit Addr*** 

•R/ W HoldS«KK* l ' /SftC, 

• int*r Signal XTAL 
' 32 768 Kh* ital Control * i en 
*5v Pow Sup 
'Low Pow*r Dissipation 


BMC#BM-i260SU 

12in 18 MHz /GREEN Phos. 
Non-Glare Screen $ -i or pa 


BMC*BM-ii2A 

12m 15MHz GREEN Phos 



* 82.50 



BMC#BM-1400CL 

13in. -COLOR- 
^ ALL COMPOSITE VIDEO' 320.00 

BMC *BM WOIRGB 

13in «RG BGCOLOR . AnrT M 
with Apple interface!! '425.00 

^isTTdriveToTappleTT 

• metal cabinet 

•35 track $97Q QR 

• with cable ^^'g.SJJ 

"TomplTter^ames^T 

+ 4> 4> 4> Apple & Atari (specify) 



1982 
IC MASTER 

2 Vols 

$ S*9S 



Diskette Storage BOX 

5V 4 iriv 5/ : 8in 5/ 

^2 50ea X JlOPOJ n 50^ $15.00 
SPECIALS 



2764— ►$. 5 95 
21141 2— ► 8 / $ 13.95 
Z 80A — *5 50 



Choplifter 



8038c — $ 2.50 \ k 



<*> 



Frogger 
Apple Panic 
Crossfire — 



^>*24. 



95 



X 



OTHER'S AVAIL 
PLEASE CALL! 



Raster Blaster 



/ 



$21.95 



GLOBAL 
ILPK-1: 

Logic Probe 
Kit complete 
nothing extra 
to buy Mm 
pulse width 

300nsec 

na95 



TEXTOOL 
Z.I.F. 



16pin 
24pin 



$6.35 

*7.95 



Power Supply for apple 1 

Vlt 5-3.5 A 

12- 2.0a 
-5— 500ma 

12— 500ma 



$105.00 



R ANA Systems Apple Drive 

$450P°w/ Controller 

$375.oo 



w/o Controller 



I^Grand^Opening^Specials 



* 



$8.95 



3 inch Mini FAN — 
2111—1- $245 
8155 — ► $1 1.50 
ER2501— ► $4J5 
AY51013A— ► $2.95 
8202 — ► $2995 
6522— ► $5 25 
2716f*5V) — ► $3 55 
2732 — ► $5 25 



82S185— $7.95 
6331— «- $1.75 
AY3 8603 — $ 4 95 

8255 — ►$4.60 
3341PC — -^2.00 
6802 — ►$9.95 
6116 P3 150ns— $ 6.50 
4164 2oons *6 85 
2901 — ► $ 2.95 



COMPONENTS 



74430 semes 



LS SCRIES 



19 



7412 

~n3 



74 ! 




74S SERIES 



Mi SI 



74SOO 


35 


74S86 


1 10 


74 SO 2 


36 


74S112 


1 45 


74S03 


38 


74S132 


1 10 


74S04 


45 


74 Si 38 


95 


74SOS 


65 


74S 140 


1 25 


74S08 


40 


T4S158 


1 25 


74S10 


55 


74S174 


95 


74S15 


55 


74S175 


95 


T4S20 


55 


74S181 


400 


74S22 


75 


74 S 182 


2 75 


74S30 


35 


74 S 188 


350 


74S37 


1 25 


74S240 


3 50 


T4S51 


60 


T4S244 


350 


74S6S 


95 


74S4 71 


9 50 


74S74 


55 


74S472 


1500 


T4S85 


2 OO 






VOiTACC 








Nf GUI 4 TOMS 






tmt 








7806 








rsoa 








781? 




( PU S 


78 1» 


b«> 






ran 


/ 


/HO 


H SO 


7908 




2 BOA 


b OO 


791? 




/MO A PIO 




7918 




bS02 


b OO 






hSO?A 


1? OO 






HOHSA 


H SO 






M( hMOO 


7 7S 



8T26 

8T28 

8038 

8060A 

8155 

8255 

MC1330 

MC1350 

MC1358 

MC1458 

IM380 

i M386 

IM565 

IM741 

LM1310 



I 20 

1 20 

2 75 

3 75 
10 50 

4 50 
1 45 
1 10 

1 35 
55 

1 10 

1 40 

95 

25 

2 90 



MORE MISC 

8212 

8216 

11 03 A 

N82S18S 

AV5 10I3A 

i486 

1489 

MC6802 

MC6821P 

MC6850P 



SOCKETS 



1 95 

1 SO 

95 

8 95 
300 

95 
95 

9 95 
4 95 
3 25 



10/9 30 

«ys to 

«VS TO 
10* TO 

ion2 to 

10/13 70 
ion* TO 

10/17 70 



P 
9 
14 

1* 

« 

30 
22 
24 
2* 

40 



si 
10/120 
10/130 
10/140 
10/1*0 
W2TO 
10/2 TO 
W/2TO 
10/3 00 
10/3 90 



SUf/( 



2111 

2112 

2114 

2114L 200ns 

mm6116 150ns 



RAVS 

2 85 
2 85 
200 
2 25 
8 25 



2 50h. 

2 50r. 

14 00 

2 00. ... 



DYNAMIC H»Ms 



4027 
4116 
4164 



200- 
200-. 



200 
1 50 
8 50 



8'1 75 e.. 



t PROMS 



1702 

2 708 

271615V* 

TMS2716 

2732I5V» 

TMS2532 



4 2S 
3 25 
3 95 
895 

8 95 
11 SO 



8' 3 95 e.. 
8' 2 99e<< 
8' 3 65 M 
8'8 OOf.i 
8' 7 7S *.< 
8'10 2Se.il 
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LINEAR 



LM301 

LM301H 

LM307 

LM308 

LM308H 

LM309H 

LM309K 

LM310 

LM311 

LM311H 

LM312H 

LM317K 

LM317T 

LM318 

LM318H 

LM319H 

LM319 

LM320(see 

LM322 

LM323K 

LM324 

LM329 

LM331 

LM334 

LM335 

LM336 

LM337K 

LM337T 

LM338K 



.34 

.79 

.45 

.69 

1.15 

1.95 

1.25 

1.75 

.64 

.89 

1.75 

3.95 

1.19 

1.49 

1.59 

1.25 

1.25 

7900) 

1.65 

4.95 

.59 

.65 

3.95 

1.19 

1.40 

1.75 

3.95 

1.95 

6.95 



LM339 

LM340 (see 

LM348 

LM350K 

LM350T 

LM358 

LM359 

LM376 

LM377 

LM378 

LM379 

LM380 

LM380N-8 

LM381 

LM382 

LM383 

LM384 

LM386 

LM387 

LM389 

LM390 

LM392 

LM394H 

LM399H 

NE531 

NE536 

NE555 

NE556 

NE558 

NE561 



.99 
7800) 

.99 
4.95 
4.60 

.69 
1.79 
3.75 
1.95 
2.50 
4.50 

.89 
1.10 
1.60 
1.60 
1.95 
1.95 

.89 
1.40 
1.35 
1.95 

.69 
4.60 
5.00 
2.95 
6.00 

.34 

.65 

1.50 

19.95 



NE564 

LM565 

LM566 

LM567 

NE570 

NE571 

NE592 

LM703 

LM709 

LM710 

LM711 

LM723 

LM723H 

LM733 

LM741N 

LM741N- 

LM741H 

LM747 

LM748 

LM1014 

LM1303 

LM1310 

MC1330 

MC1349 

MC1350 

MC1358 

LM1414 

LM1458 

LM1488. 

LM1489 



8 
14 



2.95 

.99 

1.49 

.89 

3.95 

2.95 

2.75 

.89 

.59 

.75 

.79 

.49 

.55 

.98 

.35 

.35 

.40 

69 

.59 

1.19 

1.95 

1.49 

1.69 

1.89 

1.19 

1.69 

1.59 

.59 

.69 

.69 



LM1496 

LM1558H 

LM1800 

LM1812 

LM1830 

LM1871 

LM1872 

LM1877 

LM1889 

LM1896 

LM2877 

LM2878 

LM2900 

LM2901 

LM3900 

LM3905 

LM3909 

LM3911 

LM3914 

LM3915 

LM3916 

MC4024 

MC4044 

RC4136 

RC4151 

LM4250 

LM4500 

LM13080 

LM 13600 

LM13700 



.85 
3.10 
2.37 
8.25 
3.50 
5.49 
5.49 
3.25 
1.95 
1.75 
2.05 
2.25 

.85 
1.00 

.59 
1.25 
98 
2.25 
3.95 
3.95 
3.95 
3.95 
4.50 
1.25 
3.95 
1.75 
3.25 
1.29 
1.49 
1.49 



RCA 



CA 3023 
CA 3039 
CA 3046 
CA 3059 
CA 3060 
CA 3065 
CA 3080 
CA 3081 



2.75 
1.29 
1.25 
2.90 
2.90 
1.75 
1.10 
1.65 



CA 3082 
CA 3083 
CA 3086 
CA 3089 
CA 3096 
CA3130 
CA3140 
CA3146 
CA3160 



Tl 



TL494 


4.20 


TL496 


1.65 


TL497 


3.25 


75107 


1.49 


75110 


1.95 


75150 


1.95 


75154 


1.95 


75188 


1.25 


75189 


1.25 



75365 
75450 
75451 
75452 
75453 
75454 
75491 
75492 
75493 
75494 



1.65 
1.55 
.80 
2.99 
3.49 
1.30 
1.15 
1.85 
1.19 



1.95 
.59 
.39 
.39 
.39 
.39 
.79 
.79 
.89 
.89 



Bl 



TL071 
TL072 
TL074 
TL081 
TL082 
TL083 



.79 
1.19 
2.19 

.79 
1.19 
1.19 



H = TO-5 CAN 



T = TO-220 



K = TO-3 



TL084 
LF347 
LF351 
LF353 
LF355 
LF356 
LF357 



2.19 
2.19 
.60 
1.00 
1.10 
1.10 
1.40 



BEST SELLING 
BOOKS 

OSBORNE/MC GRAW-HILL 

Apple II User's Guide 14.95 

CRT Controller s Handbook 9.95 

68000 Assembly Language 

Programming 16.99 

CBASIC User Guide 15.00 

SYBEX 

Your Your First Computer 8.95 

The CP/M Handbook 14.95 

The PASCAL Handbook 18.95 

Microprocessor Interfacing 
Techniques 17.95j 



VISIT OUR 
RETAIL STORE 

• NEW HOURS * 

NOW OPEN 

TUESDA Y & THURSDA Y 

EVENINGS TILL 9:00 P.M. 



CHRISTMAS SPECIALS 

NASHUA 5 1 / 4 " Diskettes 

# TOP QUALITY — LOW PRICE! # 

":g: * «g* Single Sided, Single Density **#!•/ 

#:i::ii: :'■:#.- Soft Sectored with Hub Ring * #:ii::B::ii:* 



'•' 



# 



BOX OF 10 

NEWPORT PROSTICK 



# 



* Professional Quality 
Atari-Type Joystick 

* Improve your scores — 
A must for maze qames 

$31 00 



EACH 



* Extremely Rugged — Actual 

Arcade game Joystick 

* All parts are replaceable 

* 36 Month Warranty 

$5995 



PAIR 



VOLTAGE 
REGULATORS 



7805T 
7808T 
7812T 
781 5T 
7824T 

7805K 
7812K 
7815K 
7824K 

78L05 
78L12 
78L15 

78H05K 
78H12K 



.89 
.89 
.89 
.89 
.89 

1.39 
1.39 
1.39 
1.39 

.69 
.69 
.69 

9.95 
9.95 



7905T 
7908T 
7912T 
791 5T 
7924T 

7905K 
7912K 
791 5K 
7924K 

79L05 
79L12 
79L15 

LM323K 
UA78S40 



.99 
.99 
.99 
.99 
.99 

1.49 
1-49 
1.49 
1.49 

.79 
.79 
.79 

4.95 
1.95 



T = TO-220 K 

L = TO-92 



TO-3 



5 1 A" disk drives 

TANDON 

TM100-1 (FOR IBM) 229.00 
TM100-2 (FOR IBM) 295.00 

SHUGART 

SA 400L (40 TRACK) 199.95 
SA 400 (35 TRACK) 189.95 

CABINET FOR 5 1 A" 
DISK DRIVE 

• COLOR MATCHES APPLE 

• FITS SHUGART 

SPECIAL — $ 29.95 



MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14.95 
Over 800 pages of manufacturers data 
sheets or> most commonly used IC's. 

Includes: 
TTL — 74/74LS and 74F 
CMOS 

Voltage Regulators 
Memory — RAM, ROM, EPROM 
CPU's — 6800, 6500, Z80, 8080, 
8085, 8086/8 

MPU support & interface — 6800. 
6500, Z80, 8200, etc. 



WE NOW STOCK A 

COMPLETE LINE OF 

DISC, ELECTROLYTIC, 

MONOLITHIC AND 

TANTALUM CAPACITORS 



RESISTORS 

1 /4 WATT 5% CARBON FILM ALL 

STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE .025 EA. 

100 PCS. SAME VALUE .02 EA. 

1000 PCS. SAME VALUE .015 EA. 



I 



JDR MICRODE VICES, INC. 

1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

©1982 JDR MICRODEVICES, INC. 



VISIT OUR 
RETAIL STORE 



— NEW HOURS — 

M-W-F, 9-5 

T-Th.,9-9 Sat. 11-3 



PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS For shipping include S2 lor UPS Ground or $3 tor UPS Bli-e 
Label Air Items over 5 pounds require additional shipping charges 
Foreign orders, include sufficient amount for shipping There is a $10 
minimum order Bay Area and Los Angeles Counties add 6' / Sales 
Ta« Other California residents add 6 Sales Tax We reserve the 
right to substitute manufacturer Not responsible for typographical 
errors Prices are sub|ect to change without notice We will match or 
beat any competitor s price provided it is not below our cost 
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THE ULTIMATE APPLE 



COOLING FAN $ 69 95 

* Easy Installation 

* No modification of Apple 
required. 

* Color matches Apple. 

* Switch on front controls fan, 
computer and monitor. 

* Ultra-quiet, reliable fan. 

* Completely eliminates 
problems caused by 
overheating 



MONITORS 



00 



NECJB1201M $ 169 

ZENITH zum-121 $ 119 00 

COLOR 

AMDEK color. *335 00 

NECJC1201M $ 329 00 



ASSEMBLED & TESTED 
BARE CARD $14.95 




16K RAM CARD 

* Upgrade your 48K Apple II to full 64K of RAM. 

* Fully software and hardware compatible with the Apple 
language card and microsoft Z80 card. 

* Eliminates the need for the Applesoft or Integer Basic 
ROM card when used in conjunction with DOS 3.3. 

* Allows you to run Apple Fortran or Pascal with no 
difficulty. 

* Available as bare board, kit, or assembled and tested 

PRICE REDUCED 



$49.95 
KIT $44.95 



DISK DRIVE s 299 95 

* Includes metal cabinet 

* Color matches Apple 

* 35 Tracks/single side 

* Includes cable 

* Use with Apple II 
Controller 



ORDER TOLL FREE 

800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 




PRINTERS 

MX-80 

MX-80FT 

MX-100 

CALL FOR PRICE 

WE HAVE APPLE AND TRS-80 
INTERFACE CARDS AND CABLES 




SA400 35 TRACK 
DISK DRIVE 

CLEARANCE 



• VERY LIMITED SUPPLY 

• MODIFY FOR USE IN I 
APPLE 

• PRE-REVISION "L" MODEL 

• THEY WONT LAST LONG 

$13995 



c 1982 JDh MICROUEVICES. INC 



5Va" DISKETTES 

ATH AN A ss sd soft 24.95 

MEMOREXsssdsoft 26.95 

VERBATIM sssdsoft 29.95 

VERBATIM 10 sect.on hard 29.95 
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4164 



64K DYNAMIC 
200 NS 



ALL MERCHANDISE 100% GUARANTEED! 



TMM2016 



2KX8 STATIC 
200 NS 




CALL US FOR VOLUME QUOTES 



STATIC RAMS 



2101 256 x 4 

5101 256 x 4 

2102-1 1024 x 1 

2102L-4 1024x1 

2102L-2 1024 x 1 

2111 256x4 

2112 256x4 
2114 1024x4 
2114L-4 1024x4 
2114L-3 1024x4 
2114L-2 1024x4 
2147 4096 x 1 
TMS4044-4 4096 x 1 
TMS4044-3 4096 x 1 
TMS4044-2 4096 x 1 
MK4118 1024x8 
TMM2016-200 2048 x 8 
TMM2016-150 2048x8 
TMM2016-100 2048 x 8 
HM6116-4 2048x8 
HM6116-3 2048x8 
HM6116-2 2048x8 
HM6116LP-4 2048x8 
HM6116LP-3 2048x8 
HM6116LP-2 2048x8 
Z-6132 4096 x 8 

LP Low Power 



(450ns) 
(450ns) 
(450ns) 
(450ns) 
(250ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(300ns) 
(200ns) 
(55ns) 
(450ns) 
(300ns) 
(200ns) 
(250ns) 
(200ns) 
(150ns) 
(100ns) 
(200ns) 
(150ns) 
(120ns) 
(200ns) 
(150ns) 
(120ns) 
(300ns) 



DISC 
CONTROLLERS 



(cmos) 

(LP) 
(LP) 



(LP) 
(LP) 
(LP) 



(cmos) 
(cmos) 
(cmos) 

(cmos)(LP) 
(cmos)(LP) 
(cmosj(LP) 
(Qstat) 



Qstat Quasi-Static 



DYNAMIC RAMS 



TMS4027 


4096 x 1 


(250ns) 


MK4108 


8192 x 1 


(200ns) 


MM5298 


8192 x 1 


(250ns) 


4116-300 


16384 x 1 


(300ns) 


4116-250 


16384 x 1 


(250ns) 


4116-200 


16384 x 1 


(200ns) 


4116-150 


16384 x 1 


(150ns) 


4116-120 


16384 x 1 


(120ns) 


2118 


16384 x 1 


(150ns) (5v) 


MK4816 


2048 x 8 


(300ns) (5v) 


4164-200 


65536 x 1 


(200ns) (5v) 


4164-150 


65536 x 1 


(150ns) (5v) 



1.99 

1.95 

1.85 

8/11.75 

8/11.95 

8/13.95 

8/15.95 

8/29.95 

4.95 

24.95 

6.25 

7.25 



5V single 5 volt supply 



EPROMS 



1702 


256 x 8 


(1us) 


4.50 


2708 


1024 x 8 


(450ns) 


3.95 


2758 


1024 x8 


(450ns) (5v) 


5.95 


2716 


2048 x 8 


(450ns) (5v) 


3.95 


2716-1 


2048 x 8 


(350ns) (5v) 


6.25 


TMS2716 


2048 x 8 


(450ns) 


7.95 


TMS2532 


4096 x 8 


(450ns) (5v) 


7.95 


2732 


4096 x 8 


(450ns) (5v) 


4.95 


2732-250 


4096 x 8 


(250ns) (5v) 


12.95 


2732-200 


4096 x 8 


(200ns) (5v) 


16.95 


2764 


8192x8 


(450ns) (5v) 


16.95 


2764-250 


8192x8 


(250ns) (5v) 


18.95 


2764-200 


8192 x 8 


(200ns) (5v) 


19.95 


TMS2564 


8192x8 


(450ns) (5v) 


24.95 


MC68764 


8192 x 8 


(450ns) (5v)(24 pin) 


call 



5v Single 5 Volt Supply 



EPROM ERASERS 







Capacity 


Intensity 






Timer 


Chip 


(uW/Cm 2 ) 




PE-14 




6 


5,200 


83.00 


PE-14T 


X 


6 


5,200 


119.00 


PE-24T 


X 


9 


6,700 


175.00 


PL-265T 


X 


20 


6,700 


255.00 


PR-125T 


X 


16 


15,000 


349.00 


PR-320 


X 


32 


15,000 


595.00 



1771 

1791 

1793 

1795 

1797 

6843 

8272 

UPD765 

1691 

2143 



16.95 
29.95 
38.95 
54.95 
54.95 
34.95 
39.95 
39.95 
18.95 
18.95 



INTERFACE 

8T26 1.69 

8T28 2.49 
8T95 .99 

8T96 .99 

8T97 .99 

8T98 .99 

DM8131 2.95 

OP8304 2.29 

DS8835 1.99 

DS8836 .99 

MISC. 



3242 


7.95 


3341 


4.95 


MC3470 


4.95 


MC3480 


9.00 


11C90 


13.95 


95H90 


7.95 



2513-001 UP 9.95 
2513-002 LOW 9.95 

SOUND CHIPS 

76477 3.95 

76489 8.95 

AY3-8910 12.95 

MC3340 1.49 

CRT 
CONTROLLERS 

6845 14.95 

68B45 35.95 

HD46505SP 15.95 

6847 12.25 

68047 24.95 

8275 29.95 

7220 99.95 

CRT5027 39.95 

CRT5037 49.95 

TMS9918A 39.95 

BIT-RATE 
GENERATORS 

MC14411 11.95 

BR1941 11.95 

4702 12.95 

COM5016 16.95 

COM8116 10.95 

MM5307 10.95 

UARTS 

AY3-1014 6.95 

AY5-1013 3.95 

PT1472 9.95 

TR1602 3.95 

2350 9.95 

2651 8.95 

TMS6011 5.95 

IM6402 7.95 

IM6403 8.95 

INS8250 14.95 

KEYBOARD 
CHIPS 

AY5-2376 11.95 

AY5-3600 11.95 

74C922 See 74C00 
74C923 Series Prices 

CLOCK 
CIRCUITS 

MM5314 4.95 

MM5369 3.95 

MM5375 4.95 

MM58167 8.95 

MM58174 11.95 

MSM5832 6.95 



Z-80 

2.5 Mhz 

Z80-CPU 3.95 

Z80-CTC 5.95 

Z80-DART 15.25 

Z80-DMA 17.50 

Z80-PIO 5.75 

Z80-SIO/0 18.50 

Z80-SIO/1 18.50 

Z80-SIO/2 18.50 

Z80-SIO/9 16.95 

4.0 Mhz 

Z80A-CPU 6.00 

Z80A-CTC 8.65 

Z80A-DART 18.75 

Z80A-DMA 27.50 

Z80A-PIO 6.00 

Z80A-SIO/0 22.50 

Z80A-SIO/1 22.50 

Z80A-SIO/2 22.50 

Z80A-SIO/9 19.95 

6.0 Mhz 

Z80B-CPU 17.95 

Z80B-CTC 15.50 

Z80B-PIO 15.50 

ZILOG 

Z6132 34.95 

Z8671 39.95 



CRYSTALS 



8000 



32.768 khz 


1.95 


1.0 mhz 


4.95 


1.8432 


4.95 


2.0 


3.95 


2.097152 


3.95 


2.4576 


3.95 


3.2768 


3.95 


3.579535 


3.95 


4.0 


3.95 


5.0 


3.95 


5.0688 


3.95 


5.185 


3.95 


5.7143 


3.95 


6.0 


3.95 


6.144 


3.95 


6.5536 


3.95 


8.0 


3.95 


10.7836 


3.95 


14.31818 


3.95 


15.0 


3.95 


16.0 


3.95 


18.0 


3.95 


18.432 


3.95 


20.0 


3.95 


22.1184 


3.95 


32.0 


3.95 


DATA 




ACQUISITION 


AOC0800 


15.55 


ADC0804 


3.49 


AOC0809 


4.49 


ADC0817 


9.95 


DAC0800 


4.95 


DAC0806 


1.95 


DAC0808 


2.95 


OAC1020 


8.25 


DAC1022 


5.95 


MC1408L6 


1.95 


MC1408L8 


2.95 



8035 

8039 

INS-8060 

INS-8073 

8080 

8085 

8085A-2 

8086 

8087 

8088 

8089 

8155 

8156 

8185 

8185-2 

8741 

8748 

8755 



6800 



8200 



8202 


29.95 


8203 


39.95 


8205 


3.50 


8212 


1.80 


8214 


3.85 


8216 


1.75 


8224 


2.25 


8226 


1.80 


8228 


3.49 


8237 


19.95 


8238 


4.49 


8243 


4.45 


8250 


10.95 


8251 


4.49 


8253 


6.95 


8253-5 


7.95 


8255 


4.49 


8255-5 


5.25 


8257 


7.95 


8257-5 


8.95 


8259 


6.90 


8259-5 


7.50 


8271 


39.95 


8272 


39.95 


8275 


29.95 


8279 


8.95 


8279-5 


10.00 


8282 


6.50 


8283 


6.50 


8284 


5.50 


8286 


6.50 


8287 


6.50 


8288 


25.00 


8289 


49.95 




FUNCTION 


GENERATORS 


MC4024 


3.95 


LM566 


1.49 


XR2206 


3.75 


8038 


3.95 




INTERSIL 


ICL7103 


9.50 


ICL7106 


9.95 


ICL7107 


12.95 


ICL8038 


3.95 


ICM7207A 


5.59 


ICM7208 


15.95 



68000 


99.95 


6800 


4.95 


6802 


7.95 


6808 


13.90 


6809E 


19.95 


6809 


12.95 


6810 


2.95 


6820 


4.95 


6821 


3.25 


6828 


14.95 


6840 


12.95 


6843 


34.95 


6844 


25.95 


6845 


14.95 


6847 


12.25 


6850 


3.45 


6852 


5.75 


6860 


9.95 


6862 


11.95 


6875 


6.95 


6880 


2.25 


6883 


24.95 


68047 


24.95 


68488 


19.95 


6800 


1MHZ 


68B00 


10.95 


68B02 


22.25 


68B09E 


29.95 


68B09 


29.95 


68B10 


7.95 


68B21 


12.95 


68B45 


35.95 


68B50 


12.95 


68B00 


2 MHZ 



6500 

1 MHZ 



6502 
6504 
6505 
6507 
6520 
6522 
6532 
6545 
6551 

6502A 
6522A 
6532A 
6545A 
6551 A 

6502B 



2 MHZ 



3 MHZ 



9.95 
11.70 
12.40 
28.50 
12.95 

14.95 



EXAR 



XR 2206 


3.75 


XR 2207 


3.85 


XR 2208 


3.90 


XR2211 


5.25 


XR 2240 


3.25 




9000 SERIES 


9316 


1.00 


9334 


2.50 


9368 


3.95 


9401 


9.95 


9601 


.75 


9602 


1.50 


96S02 


1.95 



JDR MICRODEVICES, INC 

1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

c 1982 JDR MICRODEVICES, INC. 



VISIT OUR 
RETAIL STORE 



— NEW HOURS — 

M-VV-F, 9-5 

T-Th.,9-9 Sat. 11-3 



PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: For shipping include $2 lor UPS Ground or $3 lor UPS Blue 
Label Air Items over 5 pounds require additional shipping charges 
Foreign crders. include sufficient amount for shipping There is a $10 
minimum order Bay Area and Los Angeles Counties add 6' /' Sales 
Ta« Other California residents add 6 Sales Tax We reserve the 
right to substitute manufacturer Not responsible for typographical 
errors. Prices are subject to change without notice We will match or 
beat any competitor s price provided it is not below our cost 
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Circle 84 on Reader Service card. 




16K EPROMS 



EACH 



32K EPROMS 



EACH 



ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



74LS00 



74LS00 


.24 


74LS86 


.39 


74LS169 


1.75 


74LS323 


2.75 


74LS01 


.25 


74LS90 


55 


74LS170 


1.49 


74LS324 


1.75 


74LS02 


.25 


74LS91 


.89 


74LS173 


.69 


74LS352 


1.29 


74LS03 


.25 


74LS92 


.55 


74LS174 


.55 


74LS353 


1.29 


74LS04 


.24 


74LS93 


.55 


74LS175 


.55 


74LS363 


1.35 


74LS05 


.25 


74LS95 


.75 


74LS181 


2.15 


74LS364 


1.95 


74LS08 


.28 


74LS96 


.89 


74LS189 


8.95 


74LS365 


.49 


74LS09 


.29 


74LS107 


.39 


74LS190 


.89 


74LS366 


.49 


74LS10 


.25 


74LS109 


.39 


74LS191 


.89 


74LS367 


.45 


74LS11 


.35 


74LS112 


.39 


74LS192 


.79 


74LS368 


.45 


74LS12 


.35 


74LS113 


.39 


74LS193 


.79 


74LS373 


.99 


74LS13 


.45 


74LS114 


.39 


74LS194 


.69 


74LS374 


.99 


74LS14 


.59 


74LS122 


.45 


74LS195 


.69 


74LS377 


1.39 


74LS15 


.35 


74LS123 


.79 


74LS196 


.79 


74LS378 


1.18 


74LS20 


.25 


74LS124 


2.90 


74LS197 


.79 


74LS379 


1.35 


74LS21 


29 


74LS125 


.49 


74LS221 


.89 


74LS385 


1.90 


74LS22 


.25 


74LS126 


.49 


74LS240 


.95 


74LS386 


.45 


74LS26 


.29 


74LS132 


.59 


74LS241 


.99 


74LS390 


1.19 


74LS27 


.29 


74LS133 


.59 


74LS242 


.99 


74LS393 


1.19 


74LS28 


.35 


74LS136 


.39 


74LS243 


.99 


74LS395 


1.19 


74LS30 


.25 


74LS137 


.99 


74LS244 


.99 


74LS399 


1.49 


74LS32 


29 


74LS138 


.55 


74LS245 


1.49 


74LS424 


2.95 


74LS33 


.55 


74LS139 


.55 


74LS247 


.75 


74LS447 


.37 


74LS37 


.35 


74LS145 


1.20 


74LS248 


.99 


74LS490 


1.95 


74LS38 


.35 


74LS147 


2.49 


74LS249 


.99 


74LS624 


3.99 


74LS40 


.25 


74LS148 


1.35 


74LS251 


.59 


74LS668 


1.69 


74LS42 


.49 


74LS151 


.55 


74LS253 


.59 


74LS669 


1.89 


74LS47 


.75 


74LS153 


.55 


74LS257 


.59 


74LS670 


1.49 


74LS48 


.75 


74LS154 


1.90 


74LS258 


.59 


74LS674 


9.65 


74LS49 


.75 


74LS155 


69 


74LS259 


2.75 


74LS682 


3.20 


74LS51 


.25 


74LS156 


.69 


74LS260 


.59 


74LS683 


3.20 


74LS54 


.29 


74LS157 


.65 


74LS266 


.55 


74LS684 


3.20 


74LS55 


.29 


74LS158 


.59 


74LS273 


1.49 


74LS685 


3.20 


74LS63 


1.25 


74LS160 


.69 


74LS275 


3.35 


74LS688 


2.40 


74LS73 


.39 


74LS161 


.65 


74LS279 


.49 


74LS689 


3.20 


74LS74 


.35 


74LS162 


.69 


74LS280 


1.98 


74LS783 


24.95 


74LS75 


.39 


74LS163 


.65 


74LS283 


.69 


81LS95 


1.49 


74LS76 


.39 


74LS164 


69 


74LS290 


.89 


81LS96 


1.49 


74LS78 


.49 


74LS165 


.95 


74LS293 


.89 


81LS97 


1.49 


74LS83 


.60 


74LS166 


1.95 


74LS295 


.99 


81LS98 


1.49 


74LS85 


69 


74LS168 


1.75 


74LS298 


.89 


25LS2521 
25LS2569 


2.80 
4.25 



IC SOCKETS 



8 pin ST 
14 pin ST 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 
40 pin ST 



1-99 
.13 
.15 
.17 
.20 
.29 
.30 
.30 
.40 
.49 



100 
.11 
.12 
.13 
.18 
.27 
.27 
.27 
.32 
.39 



ST SOLDERTAIL 



8 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
40 pin WW 



59 

69 

69 

99 

09 

1.39 

1.49 

1.69 

1.99 



1 



.49 

.52 

.58 

.90 

.98 

1.28 

1.35 

1.49 

1.80 



WW WIREWRAP 

16 pin ZIF 6.75 call 

24 pin ZIF 9.95 call 

ZIF TEXTOOL 
(Zero Insertion Force) 



CONNECTORS 

RS232 MALE 2.95 

RS232 FEMALE 3.50 
RS232 FEMALE 

RIGHT ANGLE 5.25 

RS232 HOOD 1.25 

S-100 ST 3.95 

S-100 WW 4.95 



DIP SWITCHES 

4 POSITION .85 

5 POSITION 90 

6 POSITION .90 

7 POSITION .95 

8 POSITION .95 



m^ 


es Slashed! 




74S00 




74S00 


.32 


74S163 


1.95 


74S02 


.35 


74S168 


3.95 


74S03 


.35 


74S169 


3.95 


74S04 


.35 


74S174 


.95 


74S05 


.35 


74S175 


.95 


74S08 


.35 


74S181 


3.95 


74S09 


.40 


74S182 


2.95 


74S10 


.35 


74S188 


1.95 


74S11 


.35 


74S189 


6.95 


74S15 


.35 


74S<94 


1.49 


74S20 


.35 


74S195 


1.49 


74S22 


.35 


74S196 


1.49 


74S30 


.35 


74S197 


1.49 


74S32 


.40 


74S201 


6.95 


74S37 


.88 


74S225 


7.95 


74S38 


.85 


74S240 


2.20 


74S40 


.35 


74S241 


2.20 


74S51 


.35 


74S244 


2.20 


74S64 


.40 


74S251 


.95 


74S65 


.40 


74S253 


.95 


74S74 


.50 


74S257 


.95 


74S85 


1.99 


74S258 


.95 


74S86 


.50 


74S260 


.79 


74S112 


.50 


74S274 


19.95 


74S113 


.50 


74S275 


19.95 


74S114 


.55 


74S280 


1.95 


74S124 


2.75 


74S287 


1.90 


74S132 


1.24 


74S288 


1.90 


74S133 


.45 


74S289 


6.89 


74S134 


.50 


74S301 


6.95 


74S135 


.89 


74S373 


2.45 


74S138 


.85 


74S374 


2.45 


74S139 


.85 


74S381 


7.95 


74S140 


.55 


74S387 


1.95 


74S151 


.95 


74S412 


2.98 


74S153 


.95 


74S471 


4.95 


74S157 


.95 


74S472 


4.95 


74S158 


.95 


74S474 


4.95 


74S161 


1.95 


74S482 


15.25 


74S162 


1.95 


74S570 


2.95 






74S571 


2.95 



MasterCard 




ORDER TOLL FREE 

800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWER 

ELSEWHERE. LET US KNOW AND 

WELL MEET OR BE A T THEIR PRICE' 
(SEE TERMS BELOW; 

* Computer managed inventory — 
virtually no back orders! 

* Very competitive prices! 

* Friendly staff! 

* Fast service — most orders 
shipped within 24 hours! 



LED DISPLAYS ■ 


r LED LAMPS 






1-99 100- up 


HP 5082-7760 


.6" CC 1.29 


Jumbo 


MAN 72 


.3" CA .99 


Red .10 .09 


MAN 74 


.3" CC .99 


Jumbo 


FND-357 (359) 


.375' CC .75 


Green .18 .15 


FND-500 (503) 


.5" CC .99 


Jumbo 


FND-507 (510) 


.5 CA .99^ 


Yellow .18 .15 



7400 



7400 


.19 


74132 


.45 


7401 


.19 


74136 


.50 


7402 


.19 


74141 


.65 


7403 


.19 


74142 


2.95 


7404 


.19 


74143 


2.95 


7405 


.25 


74145 


.60 


7406 


.29 


74147 


1.75 


7407 


.29 


74148 


1.20 


7408 


.24 


74150 


1.35 


7409 


.19 


74151 


.55 


7410 


.19 


74152 


.65 


7411 


.25 


74153 


.55 


7412 


.30 


74154 


1.25 


7413 


:35 


74155 


.75 


7414 


.49 


74156 


.65 


7416 


.25 


74157 


.55 


7417 


.25 


74159 


1.65 


7420 


.19 


74160 


.85 


7421 


.35 


74161 


.69 


7422 


.35 


74162 


.85 


7423 


.29 


74163 


.69 


7425 


.29 


74164 


.85 


7426 


.29 


74165 


.85 


7427 


.29 


74166 


1.00 


7428 


.45 


74167 


2.95 


7430 


.19 


74170 


1.65 


7432 


.29 


74172 


5.95 


7433 


.45 


74173 


.75 


7437 


.29 


74174 


.89 


7438 


29 


74175 


.89 


7440 


.19 


74176 


.89 


7442 


.49 


74177 


.75 


7443 


.65 


74178 


1.15 


7444 


.69 


74179 


1.75 


7445 


.69 


74180 


.75 


7446 


.69 


74181 


2.25 


7447 


.69 


74182 


.75 


7448 


.69 


74184 


2.00 


7450 


.19 


74185 


2.00 


7451 


.23 


74186 


18.50 


7453 


.23 


74190 


1.15 


7454 


.23 


74191 


1.15 


7460 


.23 


74192 


.79 


7470 


.35 


74193 


.79 


7472 


.29 


74194 


.85 


7473 


.34 


74195 


.85 


7474 


.33 


74196 


.79 


7475 


.45 


74197 


.75 


7476 


.35 


74198 


1.35 


7480 


.59 


74199 


1.35 


7481 


1.10 


74221 


1.35 


7482 


.95 


74246 


1.35 


7483 


.50 


74247 


1.25 


7485 


.59 


74248 


1.85 


7486 


.35 


74249 


1.95 


7489 


2.15 


74251 


.75 


7490 


.35 


74259 


2.25 


7491 


.40 


74265 


1.35 


7492 


.50 


74273 


1.95 


7493 


.35 


74276 


1.25 


7494 


.65 


74279 


.75 


7495 


.55 


74283 


2.00 


7496 


.70 


74284 


3.75 


7497 


2.75 


74285 


3.75 


74100 


1.75 


74290 


.95 


74107 


.30 


74293 


.75 


74109 


.45 


74298 


.85 


74110 


.45 


74351 


2.25 


74111 


.55 


74365 


.65 


74116 


1.55 


74366 


.65 


74120 


1.20 


74367 


.65 


74121 


.29 


74368 


.65 


74122 


.45 


74376 


2.20 


74123 


.49 


74390 


1.75 


74125 


.45 


74393 


1.35 


74126 


.45 


74425 


3.15 


74128 


.55 


74426 


.85 






74490 


2.55 



CMOS 



4000 


.29 


4528 


1.19 


4001 


.25 


4531 


.95 


4002 


.25 


4532 


1.95 


4006 


.89 


4538 


1.95 


4007 


.29 


4539 


1.95 


4008 


.95 


4543 


1.19 


4009 


.39 


4555 


.95 


4010 


.45 


4556 


.95 


4011 


.25 


4581 


1.95 


4012 


.25 


4582 


1.95 


4013 


.38 


4584 


.75 


4014 


.79 


4585 


.75 


4015 


.39 


4702 


12.95 


4016 


.39 


74C00 


.35 


4017 


.69 


74C02 


.35 


4018 


.79 


74C04 


.35 


4019 


39 


74C08 


.35 


4020 


.75 


74C10 


.35 


4021 


.79 


74C14 


.59 


4022 


.79 


74C20 


.35 


4023 


.29 


74C30 


.35 


4024 


.65 


74C32 


.39 


4025 


.29 


74C42 


1.29 


4026 


1.65 


74C48 


1.99 


4027 


.45 


74C73 


.65 


4028 


.69 


74C74 


.65 


4029 


.79 


74C76 


.80 


4030 


.39 


74C83 


1.95 


4034 


1.95 


74C85 


1.95 


4035 


85 


74C86 


.39 


4040 


.75 


74C89 


4.50 


4041 


.75 


74C90 


1.19 


4042 


.69 


74C93 


1.75 


4043 


.85 


74C95 


.99 


4044 


.79 


74C107 


.89 


4046 


.85 


74C150 


5.75 


4047 


.95 


74C151 


2.25 


4049 


.35 


74C154 


3.25 


4050 


.35 


74C157 


1.75 


4051 


.79 


74C160 


1.19 


4053 


.79 


74C161 


1.19 


4060 


.89 


74C162 


1.19 


4066 


.39 


74C163 


1.19 


4068 


.39 


74C164 


1.39 


4069 


.29 


74C165 


2.00 


4070 


.35 


74C173 


.79 


4071 


.29 


74C174 


1.19 


4072 


.29 


74C175 


1.19 


4073 


29 


74C192 


1.49 


4075 


.29 


74C193 


1.49 


4076 


.79 


74C195 


1.39 


4078 


.29 


74C200 


5.75 


4081 


.29 


74C221 


1.75 


4082 


.29 


74C373 


2.45 


4085 


.95 


74C374 


2.45 


4086 


.95 


74C901 


.39 


4093 


.49 


74C902 


.85 


4098 


2.49 


74C903 


.85 


4099 


1.95 


74C905 


10.95 


14409 


12.95 


74C906 


.95 


14410 


12.95 


74C907 


1.00 


14411 


11.95 


74C908 


2.00 


14412 


12.95 


74C909 


2.75 


14419 


7.95 


74C910 


9.95 


4502 


.95 


74C911 


8.95 


4503 


.65 


74C912 


8.95 


4508 


1.95 


74C914 


1.95 


4510 


.85 


74C915 


1.19 


4511 


.85 


74C918 


2.75 


4512 


.85 


74C920 


17.95 


4514 


1.25 


74C921 


15.95 


4515 


1.79 


74C922 


4.49 


4516 


1.55 


74C923 


4.95 


4518 


.89 


74C925 


5.95 


4519 


.39 


74C926 


7.95 


4520 


.79 


74C927 


7.95 


4522 


1.25 


74C928 


7.95 


4526 


1.25 


74C929 


19.95 


,4527 


1.95 


74C930 


19.95 



TRANSISTORS DIODES 



PN2222 


NPN SWITCH 


TO-92 


10/1.00 


100/8.99 


PN2907 


PNP SWITCH 


TO-92 


10/1.25 


100/10.99 


2N2222 


NPN SWITCH 


TO-18 


.25 


50/10.99 


2N2907 


PNP SWITCH 


TO-18 


.25 


50/10.99 


2N3055 


NPN POWER 


TO-3 


.79 


10/6.99 


3055T 


NPN POWER 


TO-220 


.69 


10/5.99 


2N3904 


NPN SWITCH 


TO-92 


10/1.00 


100/8.99 


2N3906 


NPN SWITCH 


TO-92 


10/1.00 


100/8.99 


IN4148 (IN914) 


SWITCHING 




25/1.00 


1000/35.00 


IN4004 


RECTIFIER 




10/1.00 


100/8.99 



Circle 84 on Reader Service card. 
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WE WILL NOT BE UNDERSOLD 



TERMINALS 



Zenith ZT-1 
Zenith ZT-1 00 
Televideo910+ 
Televideo 925 
Televideo 950 



$679.00 
$595.00 
$595.00 
$779.00 
$969.00 



RAM 



16K Ram Kit for Apple II, TRS80 
200 nano seconds; 41 16 chips 



$17.50 



DISKETTES 



Maxell 5 1 /4" single side 
Maxell 8" single side 
Maxell 5V double side 
Maxell 8" double side 
BASF 5 1 /4" 
BASF 8" 
Verbatim 5Va" 
Verbatim 8" 
Wabash 5 1 /4 M 



$39.00 
$49.00 
$45.00 
$55.00 
$26.95 
$36.00 
$26.95 
$36.00 
$21.95 



TELECOMMUNICATIONS 



Novation Cat Modem 
Novation D-CAT 
Novation AUTO-CAT 
Novation APPLE CAT 
Hayes Smart Modem 
Hayes Smart Modem 1 200 
Hayes Micro-Modem 
Hayes Chronograph 
Signalman Mark I 



$139.00 
$1 55.00 
$209.00 
$319.00 
$249.00 
$589.00 
$319.00 
$229.00 
$85.00 



COMPUTERS 



Sanyo MBC 1000 64K CALL 
Call for information on the complete Sanyo line. 
CALIFORNIA COMPUTER SYSTEM 

Mainframe 2200a $485.00 

Z-80 CPU 2810a $265.00 

64K RAM 2065 $569.00 

Floppy Controller 2422a $369.00 
ZENITH 

Z-89 48K CALL 

Z-90 64K CALL 

Z-100 CALL 
Call For Prices On The Complete Zenith Line. 

Casio FX702P Pocket Computer $1 79.00 



SOFTWARE 



MICROPRO'" 

WordStar 

MailMerge 

Customization Notes 

SpellStar 

DataStar 

CalcStar 

MICROSOFT 

Basic Interpreter 

Basic Compiler 

Fortran 80 

Cobol 80 

DATA BASE 

dBase II 



$239.00 
$89.00 
$359.00 
$239.00 
$199.00 
$199.00 

$349.00 
$389.00 
$499.00 
$695.00 

$495.00 



DEALER INQUIRIES PLEASE 
CALL 1 -800-343-7036 



For fast delivery, send certified checks, money 
orders, or call to arrange direct bank wire 
transfers Personal or company checks require 
one to three weeks to clear All prices are 
mail order only and are subject to change 
without notice Call for shipping charges. 



APPLE ACCESSORIES 

Z-80 Card by Microsoft $319.00 

16K Card by Microsoft $165.00 

32K Card by Saturn $199.00 

Keyboard Enhancer II by Videx $125.00 

Videoterm by Videx $259.00 

Game Paddles by TG $49.00 

Joystick by TG $49.00 

Pkaso Cards CALL 

ALF 3 Voice Board $229.00 

System Saver by Kensington $75.00 

Microbuffer II 16K w/graphics $259.00 

Microbuffer II 32K w/graphics $229.00 
APPLE INTERFACE CARDS BY CCS 

Serial Asynch #7710 $139.00 

Centronics #7729 $149.00 
ADVANCED LOGIC 

Add-Ram 16K Card $79.00 

Z-Card CP/M for the Apple II $225.00 

Smarterm 80 Column Board w/Softswitch $249.00 

APPLE SOFTWARE 



MONITORS 



MICROPRO"" 

WordStar 

MailMerge 

SpellStar 

DataStar 

CalcStar 

VISICORP 

VisiCalc 

VisiTerm 

VisiDex 

VisiPlot 

VisiFile 

VisiSchedule 

VisiTrend/Plot 

MISCELLANEOUS 

Micro/Terminal 

Screenwriter II 

Executive Briefing System 

Supercalc 

Personal Filing System 

PFS Report Writer 

Word Handler 



$199.00 
$99.00 
$149.00 
$199.00 
$189.00 

$199.00 
$79.00 
$199.00 
$169.00 
$199.00 
$259.00 
$239.00 

$79.00 
$129.00 
$169.00 
$279.00 
$115.00 

$75.00 
$169.00 



PRINTERS 



NEC 7710 Serial $2395.00 

NEC 7720 KSR $2749.00 

NEC 7730 Parallel $2395.00 

NEC 3510 Serial $1850.00 

NEC 3520 $2099.00 

NEC 3530 Parallel $1850.00 

NEC 3550 for the IBM PC $2095.00 

Antex "Generic Model of the Prowriter" $479.00 

Epson MX-80 CALL 

Epson MX-80FT CALL 

Epson MX-100 CALL 

IDS Micro Prism CALL 

IDS PRISM 80 CALL 

IDS PRISM 132 CALL 

Okidata Microline 80 CALL 

Okidata Microline 82A CALL 

Okidata Microline 83A CALL 

Okidata Microline 84 CALL 



The CPU Computer Corporation 
Announces: 

CPU net 

The Local Area Network that uses real 

CP/M " for Apples. CPUnet " allows you 

to run hundreds of popular CP/M " 

programs, on your Apple terminals. 

without disk drives! 

Call for more information. 

$2995.00 



Sanyo 9" B&W $1 59.00 

Sanyo 9" Green $165.00 

Sanyo 1 2" B&W $1 79.00 

Sanyo 1 2" Green $1 99.00 

Sanyo 1 3" Color $399.00 

SMD 13" Color $329.00 

Zenith 1 2" Green $99.00 

Zenith 13" Color $339.00 
Electrohome 13" HI-RES Color Monitor $829.00 

Electrohome 1 3" Color $379.00 

Electrohome 1 2' B&W $1 79.00 

Electrohome 1 2" Green $1 89.00 

Electrohome 9" B&W $1 49.00 

Electrohome 9" Green $1 59.00 



DISK DRIVES 



CCI 100 for the TRS-80 Model 1 




5 1 /»" 40 track 


$299.00 


CC1 1 89 for the Zenith Z-89 5 V*" 40 track 


$379.00 


CORVUS 5M with Mirror 


$3089.00 


CORVUS 10M with Mirror 


$4489.00 


CORVUS 20M with Mirror 


$5389.00 


CORVUS Interfaces 


CALL 


RANA SYSTEMS add-on Disc Drive for the Apple II 


Elite Two 80 Track 


CALL 


Elite One 40 Track 


CALL 


Elite Controller 


CALL 


Tandon TM 100-2 for the IBM 


CALL 


IBM PC ACCESSORIES 


64K Card by Microsoft 


$435.00 


Joystick by TG 


$49.00 


128KCard 


$579.00 


192K Card 


$629.00 


256K Card 


$699.00 


Quaddram 


CALL 


Combo Card by Apparat 


$249.00 


Call for more IBM PC add-ons. 





SPECIAL OF THE MONTH 

sanyo mrc 1000 

includes 

WordStar, CalcStar 

cci add-on drive 

$2195.00 



IBM PC SOFTWARE 



INFORMATION UNLIMITED 

Easy Writer 

Easy Speller 

Easy Filer 

VISICORP 

VisiCalc 256K 

VisiFile 

VisiTrend/VisiPlot 

VisiDex 

VisiTerm 

MICROPRO*" 

MailMerge 

WordStar 

MISCELLANEOUS 

Supercalc by Sorcim 

Superwriter by Sorcim 

Home Accounting Plus 

ENTERTAINMENT 

Deadline 

Temple of Apshai 

Curse of Ra 

Call For More IBM Software And 



$289.00 
$149.00 
$319.00 

$199.00 
$219.00 
$259.00 
$209.00 
$99.00 

$119.00 
$299.00 

$279.00 
$289.00 
$139.00 

$39.00 
$29.00 
$15.99 

Accessories 




The CPU Shop 

TO ORDER CALL TOLL FREE 1 -800-343-6522 * 

420-438 Rutherford Ave., Dept. KM13 Charlestown, Massachusetts 02129 



CP/M is a registered trademark of Digital Research. 



Hours 9 AM - 9 PM (EST) Mon-Fri. (Sat. 'til 6) 
Technical information call 617/242/3361 




TWX- 710-348-1796 



Massachusetts Residents call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
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Circle 256 on Reader Service card. 



This card valid until February 28, 1 983 



My vote fof the best advertisement in this issue goes to 
Reader Service number It 



A Wh< 



:omputer Jo you o* ppiy 



II 



Appie III 
Atari 400 
Atari 800 
DEC 
6 Heath H8 
Heath H80 
•90 

IBM PC 



i OsOorr^ 

OSI 

PET 
i PMC 80/81 

S 100 based sy si em 

Wh 

16 SincliirZX-80 

17 Sinclair ZX -81 -Timex 1000 
! I 99/4 A 

: RS 80 Mod I 





npany) whose 




TRS-80 Mod II 




TRS-80 Mod III 




TRS-80 Color 




TRS-80 Pocket 




20 



B Would you purchase your next computer from the same manufacturer? 
Yes No 

C A: ng CP/M on your systf 

yes No 

D What types ot software have you purchased during the last year -7 
Word Processing T >e Finance/Household 

Database Management 

J Game 

I Utility 
Business 

E What type vare do you plan to purchase during the next year? 



9 Other (please specify) 





T Education 






Home Financ' /Id 


.lease specify) 



Game 



f Where do yc -e compu - 

3 Both 
noot 4 Don t use computers 

.iheral equipment have you ; 

Hard d"--- 

ice 
. 1 disK drive* Modem 

H What peripheral equipment do you plan to purchase during the next year'' 



1 3. Floppy disk : 



,6 Modem 



What low-end comput- ms) are yc 

Commodore v urn 

Commodore \ 4 oectrum 






Mon ' 

Other (please 

specify) 



Mon.i 
Other (pi' 
specify) 



J What is your annual household income'' 



1 Under $20,000 

2 $20,000 $40000 



3 $40.000-$60.000 
.4 $60.00 $80,000 






ZX-81/Timex 1000 

400 
TRS 80 Color Com; 



$80. 000 -$100 000 
5100.000 



have stopped subscribing to the . publications 

>rld 
interface Age 



7 Popular Computing 









6 Personal C 



each advertiser. Each represents the advertiser's individual Reader Service 
number. Circle the corresponding numbers on one of the cards on this page, in- 
clude your name, address & zip, and drop in a mailbox. In 4-6 weeks you'll 
hear from the advertiser directly. 



1 

2 
3 
4 
5 



51 
52 
53 
54 
55 



76 
77 
78 
79 



6 
7 
8 
9 
10 



11 
12 
13 
14 
15 



16 
17 
18 
19 
20 



21 
22 
23 
24 
25 



26 


31 


36 


41 


46 


27 


32 


37 


42 


47 


28 


33 


38 


43 


48 


29 


34 


39 


44 


49 


30 


35 


40 


45 


50 



56 
57 
58 
59 
60 



61 
62 
63 
64 
65 



66 
67 
68 
69 
70 



71 
72 
73 
74 
75 



81 
82 
83 
84 



86 
87 
88 
89 



91 
92 
93 
94 



96 
97 
98 
99 



126 131 136 141 146 

127 132 137 142 147 

128 133 138 143 148 

129 134 139 144 149 

130 135 140 145 150 



151 156 161 166 171 

152 157 162 167 172 

153 158 163 168 173 

154 159 164 169 174 

155 160 165 170 175 



176 181 186 191 196 

177 182 187 192 197 

178 183 188 193 198 

179 184 189 194 199 

180 185 190 195 200 



251 256 261 266 271 

252 257 262 267 272 

253 258 263 268 273 

254 259 264 269 274 

255 260 265 270 275 



276 281 286 291 296 

277 282 287 292 297 

278 283 288 293 298 

279 284 289 294 299 

280 285 290 295 300 



80 85 90 95 100 



101 106 111 116 121 

102 107 112 117 122 

103 108 113 118 123 

104 109 114 119 124 

105 110 115 120 125 



201 206 211 216 221 

202 207 212 217 222 

203 208 213 218 223 

204 209 214 219 224 

205 210 215 220 225 



226 231 236 241 246 

227 232 237 242 247 

228 233 238 243 248 

229 234 239 244 249 

230 235 240 245 250 



301 306 311 316 321 

302 307 312 317 322 

303 308 313 318 323 

304 309 314 319 324 

305 310 315 320 325 



376 381 386 391 396 

377 382 387 392 397 

378 383 388 393 398 

379 384 389 394 399 

380 385 390 395 400 



401 406 411 416 421 

402 407 412 417 422 

403 408 413 418 423 

404 409 414 419 424 

405 410 415 420 425 



326 331 336 341 346 

327 332 337 342 347 

328 333 338 343 348 

329 334 339 344 349 

330 335 340 345 350 



351 356 361 366 371 

352 357 362 367 372 

353 358 363 368 373 

354 359 364 369 374 

355 360 365 370 375 



426 431 436 441 446 

427 432 437 442 447 

428 433 438 443 448 

429 434 439 444 449 

430 435 440 445 450 



451 456 461 466 471 

452 457 462 467 472 

453 458 463 468 473 

454 459 464 469 474 

455 460 465 470 475 



476 481 486 491 496 

477 482 487 492 497 

478 483 488 493 498 

479 484 489 494 499 

480 485 490 495 500 



Name __ 
Address 
City 



State. 



Zip 
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DIGITAL RESEARCH COMPUTERS 

(214)271-3538 



32K S-100 EPROM CARD 
PRICE CUT! 




$59.95 



USES 2716s 
Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM s (450 NS) Are $4.95 Ea. With Above Kit. 



KIT FEATURES 
1 Uses +5V only 2716 (2Kx8) EPROM s 
Allows up to 32K of software on line' 
IEEE S-100 Compatible 
Addressable as two independent 16K 
blocks 

Cromemco extended or Northstar bank 
select 



2 

3 
4 



7 Any or all EPROM locations can be 
disabled 

8 Double sided PC hoard solder -masked 
silk-screened 

9 Gold plated contact fingers 

10 Unselected EPROM s automatically 
powered down for low power 

11 Fully buffer* d and b\ passed 




6 On board wait state circuitry if needed 12 Easy and quick to assemble 



16K STATIC RAM KIT-S 100 BUSS 



PRICE CUT! 




^m >m, ~-s^ ..^ 



I II II II III II I II I 

•1™ "I ■■ ■ II I I I I 111 ■■ 



I 



KIT FEATURES 

1 Addressable as four separate 4K Blocks 

2 ON BOARD BANK SELECT circuitry iC'O- 
memco Standard') Allows up to 512K nn imp' 

3 Uses 2114 (450NS) 4K Static Ram<. 

4 ON BOARD SELECTABLE WAIT STATES 

5 Double sided PC Board with solder mask and 
silk screened layout Gold plated contact fingers 

6 All address and data lines fully buffered 

7 Kit includes ALL parts and sockets 

8 PHANTOM is jumpered to PIN 67 

9 LOW POWER under 1 5 amps TYPICAL from 
the *8 Volt Buss 

10 Blank PC Board can be populated as any 
multiple of 4K 




64K S100 STATIC RAM 

$ 269°? 

NEW! 

LOW POWER! 

RAM OR EPROM! 

BLANK PC BOARD 

WITH DOCUMENTATION 

$55 

SUPPORT ICs ♦ CAPS 
$17.50 

FULL SOCKET SET 
$14.50 

FULLY SUPPORTS THE 

NEW IEEE 696 S100 

STANDARD 

(AS PROPOSED) 

FOR 56K KIT $219 

ASSEMBLED AND 
TESTED ADD $40 



FEATURES: 

* Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs 

* Fully supports IEEE 696 24 BIT Extended 
Addressing. 

* 64K draws only approximately 500 MA. 

* 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

* SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD). 

* 2716 EPROMs may be installed in any of top 48K. 

* Any of the top 8K (E000 H AND ABOVE) may 
be disabled to provide windows to eliminate 
any possible conflicts with your system monitor, 
disk controller, etc. 

* Perfect for small systems since BOTH RAM and 
EPROM may co-exist on the same board. 

* BOARD may be partially populated as 56K. 



64K SS-50 STATIC RAM 



$-19000 



BLANK PC BOARD W DATA-S33 
LOW PROFILE SOCKET SET-S12 
SUPPORT IC S & CAPS-S19.95 
ASSEMBLED & TESTED-ADD $35 



OUR #1 SELLING 
RAM BOARD! 



STEREO! Afc* 

S-100 SOUND COMPUTER BOARD ' 



(48K KIT) 



NEW! 

LOW POWER! 

RAM OR EPROM! 

BLANK PC BOARD 

WITH 

DOCUMENTATION 

$52 

SUPPORT ICs ♦ CAPS 
$18.00 

FULL SOCKET SET 
$15.00 

56K Kit S249 

64K Kit $299 

ASSEMBLED AND 
TESTED ADD $40 




FEATURES: 

* Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

* Fully supports Extended Addressing. 

* 64K draws only approximately 500 MA. 

* 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

* Board is configured as 3-1 6K blocks and 8-2K 
blocks (within any 64K block) for maximum 
flexibility. 

* 2716 EPROMs may be installed anywhere on 
Board. 

* Top 16K may be disabled in 2K blocks to avoid 
any I/O conflicts. 

* One Board supports both RAM and EPROM. 

* RAM supports 2MHZ operation at no extra 
charge! 

* Board may be partially populated in 16K 
increments. 



32K S100 EPROM/STATIC RAM 



COMPLETE KIT! 

$69 95 

(WITH DATA MANUAL) 



At last, an S-100 Board that unleashes the full power of two 
unbelievable General Instruments AY3-8910NMOS computer 
sound ICs Allows you under total computer control to 
generate an infinite number of special sound effects for 
games or any other program Sounds can be called in BASIC 
ASSEMBLY LANGUAGE, etc 
KIT FEATURES: 

* TWO Gl SOUND COMPUTER IC S 

* FOUR PARALLEL I/O PORTS ON BOARD 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO 

* ON BOARD PROTO TYPING AREA 

* ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED 

* PC BOARD IS SOLDERMASKED SILK SCREENED WITH GOLD CONTACTS 

* EASY. QUICK AND FUN TO BUILD WITH FULL INSTRUCTIONS 

* USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY 
Both Basic and Assembly Language Programming examples are included 

SOFTWARE: 

SCL*" is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP' SCL- also includes routines for Register-Examine-Modify. Memory-Examine-Modify 
and Play-Memory. SCL*" is available on CP/M* compatible diskette or 2708 or 2716 Diskette 

Hi? 5 ^I? 8 . " • 1t - 95 2716 - $29.95. Diskette includes the source EPROMS are ORG at 
E0O0H (Diskette Is 8 Inch Soft Sectored) 



BLANK PC 

BOARD W/DATA 

$31 



NEW! 



FOUR FUNCTION BOARD! 



EPROM II 

FULL 

EPROM KIT 

$80.00 



AftT EPROM 
ADD $35.00 




NEW! 



BLANK 
PC BOARD 
WITH DATA 

$3995 



NEW! G.I. COMPUTER SOUND CHIP 

AY3-8910 As featured in July. 1979 BYTE' A fantastically powerful Sound & Music 
Generator Perfect for use with any 8 Bit Microprocessor Contains 3 Tone Channels. 
Noise Generator, 3 Channels of Amplitude Control 16 bit Envelope Period Control. 2-8 
Bit Parallel I/O 3 D to A Converters, plus much more' All in one 40 Pin DIP Super easy 
interface to the S-100 or other busses $9.95 PRICE CUT! 

SPEC IAL OFFER: $ 1 4 . 95 each Add $3 for 60 page Data Manual. 



We took our very popular 32K S100 EPROM Card and added 
additional logic to create a more versatile EPROM RAM Board. 
FEATURES: 



SUPPORT 

ICS 

PLUS CAPS 

$23.00 



Digital Research Computers 

w (OF TEXAS) * 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 



FULL 

SOCKET SET 

$1t 

This one board can be used in any one of four ways* 

A. As a 32K 2716 EPROM Board 

B. As a 32K 2732 EPROM Board (Using Every Other Socket) 

C. As a mixed 32K 2716 EPROM/2K x 8 RAM Board 

D. As a 32K Static RAM Board 

Uses New 2K x 8 (TMM2016 or HM6116) RAM's 

Fully Supports IEEE 696 Buss Standard (As Proposed) 

Supports 24 Bit Extended Adressing 

200 NS (FAST!) RAM'S are standard on the RAM Kit 

Supports both Cromemco and North Star Bank Select 

Supports Phantom 

On Board wait State Generator 

Every 2K Block may be disabled 

Addressed as two separate 16K Blocks on any 64 K Boundary 
Perfect for MP/M* Systems * 

RAM Kit is very low power (300 MA typical) 



32K STATIC RAM KIT — $139.95 

For RAM Kit A&T - Add $40 



TERMS: Add $2 00 postage We pay balance Orders under $15 add 75C 
handling. No COD. We accept Visa and MasterCharge. Tex Res add 5% 
Tax Foreign orders (except Canada) add 20% P & H. Orders over $50 add 
85C for insurance. ' 



'TRADEMARK OF DIGITAL RESEARCH. 



WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CAlTorNIA^ESuTpUERSO 




"THE ORIGINAL BIG BOARD" 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 

Z-80 CPU! 64K RAM! 

(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 
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THE BIG BOARD PROJECT: With thousands sold worldwide and over two years of field experience, the Big 
Board may just be one of the most reliable single board computers available today. This is the same design that 
was licensed by Xerox Corp. as the basis for their 820 computer. 

The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scratch to run the latest version of CP/M*. Just imagine all the off-the-shelf software that can be 
run on the Big Board without any modifications needed. 



$ 319 



oo 

** 



(64K KIT 
BASIC I/O) 



FULLY SOCKETED! 



FEATURES: (Remember, all this on one board!) 



SIZE: 87 2 x 13'. IN. 

SAME AS AN 8 IN. DRIVE. 

REQUIRES: +5V @ 3 AMPS 

♦ - 12V @ .5 AMPS. 



64K RAM 

Uses Industry standard 4116 RAM's. All 64K is available to the user, our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 



Z-80 CPU 

Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 



24 x 80 CHARACTER VIDEO 

With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5x7 Matrix - Upper & Lower Case. 



SERIAL I/O (OPTIONAL) 

Full 2 channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or data- terminals. Supports mode 2 Int. 
Price for all parts and connectors: $39.95 



FLOPPY DISC CONTROLLER 

Uses WD 1 77 1 controller chip with a TTL Data Separator for enhanced reliability. 
IBM 3740 compatible. Supports up to four 8 inch disc drives. Directly compatible 
with standard Shugart drives such as the SA800 or SA801. Drives can be 
configured for remote AC off-on. Runs CP/M* 2.2. 



BASIC I/O 

Consists of separate parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 x 24 Video Display. 



TWO PORT PARALLEL I/O (OPTIONAL) 

Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. Uses selectable hand 
shake polarity. Set of all parts and connectors for parallel I/O: $19.95 



REAL TIME CLOCK (OPTIONAL) 

Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $9.95 



BLANK PC BOARD — $119 
The blank Big Board PC Board comes complete with full 
documentation (including schematics), the character ROM, 
the PFM 3.3 MONITOR ROM, and a diskette with the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 



CP/M* 2.2 FOR BIG BOARD 

The popular CP/M* D.O.S. to run on Big Board is available for $139.00. 



BIG BOARD SOFTWARE SPECIAL — $149 

Through special arrangement with CDL we offer a powerful package of TDL Z-80 
software that has a suggested retail of almost $600. Includes: Extended Disk 
Business Basic, ZEDIT text editor, MACRO II Macro Assembler, LINKER, 
DEBUG I and DEBUG II. Supplied on 8 in. diskette with extensive manual. 



PFM 3.3 2K SYSTEM MONITOR 



The real power of the Big Board lies in its PFM 3.3 on board monitor. PFM commands include: Dump Memory, Boot CP/M*, Copy, Examine, Fill Memory, Test Memory Go To, 
Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search PFM occupies one of the four 2716 EPROM locations provided. Z-80 is a Trademark of Zllog. 



Digital Research Computers 

w (OF TEXAS) 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214)271-3538 



TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC, cash accepted. We will accept COD's (for the 
Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00 shipping. 

USA AND CANADA ONLY 



•TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
i n^cm tq 4 p|ECE DOMESTIC USA PRICE. 



B. G. MICRO 



P. 0. Box 280298 Dallas, Texas 7 5228 

(214) 271-5546 

Visa • MasterCard • American Express 



STATIC RAM 



TMM2016-2KX8 ♦ 5V-NMOS 

200 n.s. - 2716 Pin 

Out 8/42.50 

21L02-1KX1 250 n.s. 

Low Power 75 

2114L-3 1KX4 300 n.s. 

Low Power 2.75 8/16.00 

TMS4044 (MCM6641 C-25) 

4KX1 250 n.s 1.50 

5101 E-8 - 256X4 - CMOS 

RAM $1.00 

HM6116P-3-2KX8 + 5v-150 n.s. 

CMOS Low Power 2716 

Style Pin Out 8/45.00 

6501-5 256X4 - CMOS - Data 

Retention 2 Volts - 22 Pin - 200 n.s. 

Typ. - 5V - Very Low Power . . 1.50 
6514-J-5 1KX4-CMOS Super Low 

Power 350 n.s. Similar to 2114 

Same Pin Out 2.00 

8108-5 1KX8 NMOS 5V 500 NS 

22 Pin 2.00 

4K STATIC RAMS 
LESS THAN 73$ EACH 

MK4104J-4 - 250 N.S. 18 Pin Ceramic 
Computer Mfg. Surplus. PRIME. Fully 
Static. Easy to Use. Has Same Pin Out 
as TMS4044, but slightly different 
timing. With Specs. (Mostek) 

8 for 7.95 32 for 23.50 

VERY LOW POWER! 



DYNAMIC RAM 



5280N-5 (2107B-4 • TMS4060) 

4KX1 22 Pin 8/3.95 

4027-4KX1-250 n.s 1.00 

4116-16KX1-250 n.s 8/10.00 

4116-16KX1-200 n.s 8/11.50 

4164- +5v 64K 8/48.00 



CRYSTALS 



262.144 Khz .75 

300.000 1.00 

2.000000 Mhz 2.49 

3.000 1.15 

3.579545 .75 

3.579545-HC18 1.19 

4.433618 .75 

4444.000 1.25 



4.916 Bd. Rate 1.99 



5.000000 


1.50 


5.616 


1.59 


9.90000 


1.25 


10.69425 


2.49 


10.695000 


1.59 


11.088 


1.59 


14.31818 


2.49 



CPU 



8080A 
8035 
8039 
6100 



2.00 
2.95 
3.95 
4.50 



8085 
8748 
6802 



5.95 

15.95 

5.00 



LS00 
LS02 
LS04 
LS05 
LS08 
LS10 
LS12 
LS14 
LS20 
LS21 
LS27 
LS30 



.24 
.24 
.24 
.24 
.24 
.24 
.30 
.50 
.24 
.25 
.24 
.24 



74LS 


LS32 


.36 


LS132 


.50 


LS166 


.99 


LS242 


.90 


LS298 


.89 I 


LS42 


.49 


LS138 


.50 


LS169 


1.25 


LS243 


.90 


LS367 


.40 


LS74 


.30 


LS139 


.50 


LS174 


.50 


LS244 


.90 


LS368 


.40 


LS85 


.60 


LS151 


.50 


LS175 


.50 


LS245 


1.50 


LS373 


.99 


LS86 


.39 


LS153 


.50 


LS181 


1.99 


LS257 


.45 


LS374 


.75 


LS90 


.50 


LS154 


1.75 


LS191 


.90 


LS258 


.45 


LS375 


1.19 


LS93 


.55 


LS155 


.50 


LS192 


.80 


LS266 


.50 


LS377 


1.49 


LS109 


.39 


LS157 


.60 


LS193 


.80 


LS273 


1.25 


LS390 


1.19 


LS112 


.39 


LS161 


.60 


LS195 


.65 


LS279 


.45 


LS393 


1.19 


LS123 


.75 


LS162 


.65 


LS221 


.80 


LS283 


.60 


LS399 


.99 


LS124 


2.75 


LS163 


.50 


LS240 


.75 


LS290 


.85 






LS125 


.45 


LS164 


.60 


LS241 


.80 


LS293 


.85 







VOLTAGE REGULATOR 



723C 

78M05 - +5v - 500 MA 

TO 220 

7805 .99 7905 
7808 .99 7912 
7812 .99 7915 
7815 .99 7924 
7824 .99 

LM317T-TO220 

LM323K-+5V-3A. 

TO-3 3.50 

LAS 1412-+12V-3A 

TO-3 3.50 

7812CK-TO-3 +12V, 1A 

7905-TO-3-5V 1A 



3/1.10 

3/1.10 
.99 
.99 
.99 
.99 



. 1.10 

3/9.00 

3/9.00 
. 1.00 
. 1.00 



MISCELLANEOUS 



AY3-8910-Sound Chip with 60 
page data manual 9.95 

MC 1408L6 D to A Converter 
8 Bit 1.79 

DM8131 6 Bit Unified Bus 
Comparator 2.99 



o 
o 

o 



TR1602-UART same as 

AY5-1013 1.99 

IM6402-+5v High speed 

UART-AY5-1013 pin out 1.65 

INS8250B 9.95 



1771 Single Density FDC ... 17.50 
1791 Double Density FDC . . . 23.50 
1797 - FDC 20.95 



5027-CRT Controller - 

Programmable - 24 x 80 14.95 

68B45 - Motorola (HD46505SP) 

CRT Controller 17.50 



BIT SLICE 



8080 SUPPORT 


8212 


1.50 


8228 


3.00 


8214 


2.00 


8251 


3.95 


8216 


1.50 


8253 


2.95 


8224 


1.50 


8255 


3.25 



AMD2901-4 Bit Slice 7.95 

AMD2903-4 Bit Super 

Slice 12.95 

AMD2911 Sequencer 3.95 

AMD29705-16 Register 

Files 4.95 



BAUD RATE GENERATOR 



COM8116 9.50 

INS8250B 9.95 



Z80 



Z80 2.5 MHZ CPU 3.50 

Z80DMA-DMA Controller 9.95 

Z80PIO - Parallel 3.95 

Z80SIO/O Chan. Ser 16.95 

Z80A-4MHZ CPU 4.95 

Z80A-PIO 5.95 

Z80A SIO/O 19.95 

Z80B 6 MHZ CPU 14.95 



EPROM SPECIAL 



We bought a large quantity of 2708s 
from a computer manufacturer who 
redesigned their boards. We removed 
them from sockets, erased and verified 
them, and now we offer the savings to 
you. Complete satisfaction guaran- 
teed. 

$1.49 or 10/$12.00 



EPROM 



1702A 256X8 1 us 2.00 

2708 1KX8 450 n.s 2.20 

27A08 1KX8 350n.s 3.95 

2758 1KX8 +5V 450 n.s 3.95 

2716 2KX8+5V 
450 n.s 3.20 

2716-1 2KX8+5V 350 n.s 7.95 

2732 4KX8 450 n.s. Intel P. O. ... 6.95 

2732A-2 200 n.s 10.95 

2732A-3 4K x 8 350 n.s. L.P 8.95 

2532 4KX8 450 n.s. T.I. P. 7.50 



SOCKETS 

Low Profile SOLDER TAIL 



8 Pin 


13/1.00 


14 Pin 


10/1.00 


16 Pin 


8/1.00 


18 Pin 


8/1.00 


20 Pin 


7/1.00 


24 Pin 


6/1.00 


28 Pin 


6/1.00 


40 Pin 


5/1.00 



BUY $10 
GET $1.00 - FREE CHOICE 



all .terns. All item* ; subject to prior sale. Prices subject to change without notice. Foreign order U.S. funds only. We cannot ship to Mexico. Countries other 
than Canada, add $3.50 shipping and handling. 
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Circle 269 on Reader Service card. 



CONSUMER PRODUCTS 



SECURITY ALARM SYSTEMS 

Home Alarm System 

• Self- Installation • Presettable w/individual 
3 digit code — no key nee • Instant or 10 sec 
delayed warning system • Alarm system Incl win 
dow & door contacts • One 9V battery required (not 
incl ) Low power consumption (0 01mA) • Loud 
audible alarm (90db) • Delayed exit feature 

• System complete w/one control station with 
built-in siren and test button; 4 magnetic contact 
sets & connecting wires tor entire system 

ST-05 Home Alarm System $59.95 





Door Security System 

• Coded door alarm • Instant or 7 second delay 
system • Alarm activated as door is opened 

• Can be de activated by pressing personal code 

• Power One 9V battery (not incl ) • System in- 
cludes one personal coded keyboard and one 
magnetic sensor 

ES-07 Door Alarm $29.95 




Anti-Theft Auto Alarm System 

• Audible horn is activated when door or trunk is 
opened • Alarm sounds tor 3 mm — unless turned 
ott by secret 3 digit code • Wire cutting will not 
deactivate alarm • Code set by owner • Uses only 
01mA power • System complete w/one black- 
box control unit, one personal coded keyboard. 2 
sets ot sensors, one audible horn: & wiring (incl 
one 10A (use I 

CA-06 Auto Alarm $59.95 




Stereo 
Cassette Player 

with FM Stereo Tuner Pack 

• Lightweight Headphones 

• Cr02/Metal/Normal 
Tape Selector 

• Anti-Rolling Mechanism 

FEATURES: • Blue carrying case, shoulder strap, belt strap, 
lightweight headphones. FM stereo tuner pack & instruction manual 
• Talkline • Tone selector • Cr02/Metal/Normal tape selector • LED 
operation indicator • Built-in microphone • Stop/eject, play, 
rewind/review, tast forward/cue, tape/radio selector functions • Vol. 
control • Ext. power Input jack • Headphone jack • Auto-stop 
mechanism (shuts off player when tape ends) • Anti-rolling 
mechanism (prevents sound from quivering when walking, jogging, 
etc.) • Weight: 13 oz. • Requires 4 AA batteries (not included) • Size: 
6"Lx 4"W x 1-1/8 "H 

Model TWF-802 $69.95 

AM3-4 AA Alkaline Batteries 4/S3.95 



i 



UTIC 

Mini Stereo 
AM/FM 
Receiver 

WITH HEADPHONES 

For Joggers, Cyclists, 

Skaters & Sports Events 



FEATURES: Lightweight headphones. Left/right balance control. Full 
fidelity stereo sound. Additional black soft carrying case and 
shoulder strap. Belt clip (hands free). Operates on 3 AA cell batteries 
(not incl - see below). Compact size: 3-1/8 "H x4-7/8"Lx 1 "D Wt. 6oz. 

Model 2830 $29.95 

AM3-3 AA Alkaline Batteries 3/S2.95 




TV GAME SWITCH 

Switches TV to video game 
ifc or computer operation. 
Used on Atari. 

TGS-1. . $2.95ea. 



ATARI 



POWER SUPPLIES — KEYBOARDS 



POWER SUPPLY + 5VDC @ 1 AMP REGULATED Transaction Tec/l 

Output +5VDC (a 1A (also +30VDC) reg. Input 115VAC 60Hz. 2-tone (black/beige) self-enclosed 
caw. 6 It., 3 cond black power cord. 6Vt"W > 7"D x 2VH Wt. 3 lbs. Data sheet incl. 

Part No. PS51194 $19.95 each 





*• 








16Y'Lx5%"Wx1V'H 



23"Lx5V«"Wx1-3/8 ,, H 




18%"Lx5V."Wx 1V'H 



POWER SUPPLY +5VDC @ 1 AMP REGULATED b industries 

Output + 5V0C ,„ 1 imp, +36 42VDCad| 400mA or less. 30VAC (isol I (a 1 5 amp Input 115VAC 
60Hz Circ brkr re set button Blk. self end case w/4 rubber feet 6 ft 3 cond blk pow cord 
On/off switch. 6V. "W x 7VD x 3-7/8 H - wt. 7 lbs Data sheet included 

Part No. PS407D $24.95 each 



POWER SUPPLY + 5VDC @ 3 AMP REGULATED De/tron 

Input: 11SVAC. 47-440H7 Output: SVOC Adjustable (n 3 amp. 6VDC c« 2.5 amp. Adjustable cur- 
rent limit. Ripple & Noise: 1MV rms 5MV p-p — 2 mounting surfaces UL recognized. Size: 4"Wx 
4VTL x 2-7/16 H ■ wt. 2 lbs. Data sheet included. 
Part No. QPS-1 $29.95 each 



MULTI-VOLTAGE POWER SUPPLY +5, + 12.-12VDC REGULATED 

Input: 105-12SVAC. 47-63HZ/205 250VAC. 4763Hz Output: +5VDC @ 2 amps Adj., SVOC (a 
50mA Fixed, + 12VDC «i 1 amp Adj., —12V <8> 2 amp adj. Overvottage protection. Size: 12Vi L x 
4-7/8 W x 3V4 Data sheet included 

Part No. RA0250 $39.95 each 



POWER SUPPLY + 5VDC @ 7.5 AMP, 12VDC @ 1.5 AMP SWITCHING 

Input: 115VAC. 50-60Hz (« 3amp/230VAC. 50Hz @ 1.6 imp. Fan volt /power supply select swit- 
ches (115/230VAC). Output. 5VDC a 7 6 amp 12VDC ■■/ 1 6 amp 8 ft blk. pow. cord 11V, Wx 
13V4 D x VI. H Wt. 6 lbs 

Part No. PS94V0 $49.95 each 



POWER SUPPLY 4-Channel Switching Power Supply 

Microprocessor, mini-computer, terminal medical equipment and process control applications In- 
put: 90-130VAC 47440Hz Output: +5VDC (a 5A. -5VDC (a 1A; + 12VDC (ti 1A. -12VDC @ 1A. 
Line rea ±0.2%. Ripple: 30mV p-p. Load rag.: ±1%. Overcurrent protection. Adj: 5V miin out- 
put ±10%. 6-3/8-L x 1-7/8"W I 4-15/16 "H Wt. I'/i lbs. 

Part No. FCS-604A $69.95 each 



POWER SUPPLY Adjustable Switching 4-24VDC to 5 Amps 

Adj 4-24VDC: 5VDC (a 5A. 6V0C @ 4.8A, 9V0C (a 4.1A, 12V0C & 3.3A, 18V0C (« 1.9A, 24VDC 
@ 5A Overvottage Protection Input: 115VAC 50/60HZ Output variations within 20mV. 8 25"L x 
4 25"W x 2.25"H. Wt. 3.25 lbs 

JE224 Kit $79.95 each 

JE224A Assembled 4 Tested $99.95 each 



MICRO SWITCH 69-KEY KEYBOARD 

Diti Entry Keyboard, Encoded Output: 8-bit Parallel EBC DIC Switching Hall Effect. 24-pin Edge 

Card Connection. Complete w/Pin Connection. Can easily be modified to ASCII code. 

Part No. KB69SD12-2 (Fits into DTE-20 Enclosure) $19.95 each 



MICRO SWITCH 85-KEY KEYBOARD 

Word Processing Keyboard. 26 Pin Edge Card Connection Supply Voltage + 5VDC Main Keyboard 
is QWERTY Additional Key Pads tor Cursor and word processing functions 

Part No. 85SD18-1 $29.95 each 



MICRO SWITCH 88-KEY KEYBOARD (PARALLEL) 

Data Entry Keyboard used in a Diablo 1640 Terminal Supply Voltage +5V -12V Switching: Hall 
Effect - 10-pin Edge Cird Connection Schemitic included Uses 8048 Encoder Chip 

Part No. 88SD22 (Fits into DTE-20 Enclosure) $69.95 each 



84-Key Keyboard 




CA153A $69.95 



95- Key Keyboard 




CA154A $79.95 



CONTROL 

DATA 

Data Entry 

Keyboards 

RS232Jnterface 

FT2 Shielded Bat* 

SPST Switching 

Momentary 

Contact 

Keyswitches 

30" Interlace 

Cable 

Attractlva 

Caaa 



104-Key Keyboard 




CA148 $99.95 



80- Key Keyboard 




CA150C $89.95 



Colon keycaps: black, blue, red • cover black w/beige base. 21 Vi "x9"x3 1 /i ". 6lbs. 



BUG BOX™ — 30 individual compartments 

• Stores 60 8-pin or 30 14- or 16-pin DIPS • Heavy du- 
ty injection molded plastic • Clear plastic cover 
slides & locks • Cover marked w/numbers 1-30 

• Compartment size: 1" x 3.75" x .5" deep • Box 
size: 4 9" x 3.3" x .6" • Weight: 1.75 oz. 

BUG BOX™ 

Please specify color code: (B) Blue, (R) Red, (W) 

White, (Y) Yellow 

Part NoJColor Code QTY PRICE 



BUG BOX™ 

STORAGE 

SYSTEMS 





JOYSTICKS 

JSA(2). . .$6.95/pair 




PADDLES 

JSP (2). . .$4.95/pair 




Mostek DC/ DC Converter 
+ 5 VOLTS TO -9 VOLTS 

Input: +5V. Output: -9V (regulated) @ 30mA. 
Printed circuit mounting. Specifications incl. 

DC10 $2.95 ea. or 2/ $4.95 



Universal 




Computer Keyboard Enclosure 



\ 



DTE" Blank Desk-Top Enclosures 
are designed for easy modifica- 
tion High strength epoxy molded 
- . end pieces in mocha brown finish 
j*>* Sliding rear/bottom panel for service/ 
component access Top/bott panels 080" 
thick alum aiodine type 1200 finish (gold tint 
color) for best paint adhesion after modification 
Vented top & bottom panels tor cooling efficiency 

DTE-20 Panel width 20' $34.95 




JOYSTICKS 



JS-5K 



5K Linear 

Taper Pots $5.25 



JS-100K 
JS-150K 



100K Linear 

Taper Pots $4.95 

150K Linear 

Taper Pots $4.75 

JVC 40 40K ( 2 ) Video Con " 
JS-5K (Pictured) troller in Case $4.95 

JS KNOB Knob for JS5K,100K,150K $.99 ea. 

JVC KNOB Knob for J VC-40 $.99 ea. 



BQX-001 ( 

BGX010-< 

BGXO01 ( 
BGX010-( 



ANTI-STATIC 



)AS 
)AS 



1 
10 

1 
10 



S 2.29 
19.99 

$ 3.29 

2889 



BUG CAGE™ — 12 locations store Bug Boxes, 
Big Bug Boxes or Bug Trays • Modular and in- 
terlocking • Heavy duty injection molded plastic 

• Each cage has 6 slip-on locations • 2 cages per 
pkg. »Cage size: 5-1/8" x 5" x 3-7/8" »4 colors 
available — please specify color code: (B) Blue, (R) 
Red, (W) White, (Y) Yellow 

Part NoJColor Code Price 

BGC-001-C ) 2 Cages (6 loc. ea.) $11 .95/pkg. 

BUG TRAY™ — Stores in Bug Cage • Molded 
plastic • Three styles: Open (1 compartment 3.05" x 
4.6" x .6"); Vertical (5 compartments .5" x 4.6" x .6"); 
and Horizontal (8 compartments .4" x 3.95" x .6") 

• Ideal for tools, hardware, components, etc. • Tray 
size: 3.55" x 5.05" x .6" • Black color only 

PART NO . DES CRIPTION PRICE 

BTH-001 
BTV-001 
■TO Ml 
BTX003 



Horizontal Bug Tray $1 .95 

Vertical Bug Tray 1.95 

Open Bug Tray 1.95 

1 ol each Bug Tray (3) 4.98 



BUG CAGE ,m (BGC-001 ) with Bug Boxes 

LSI BIG BUG BOX™ — Designed to store 
large ICs, Resistors, Capacitors and Diodes • Divid- 
ed into three compartments measuring 1 " x 4.15" x 
.5" deep • Three vertical and three horizontal 
dividers included • Heavy duty injection molded 
plastic • Box size: 4.9" x 3.3" x 6"« Weight: 1.75 oz. 

LSI BIG BUG BOX™ 

Please specify color code: (B) Blue, (R) Red, (W) 

White, (Y) Yellow 

PART NOJCOLOR CODE QTY PRICE 



EXPAND YOUR MEMORY 



TRS-80 to 16K, 32K, or 48 K 

"Model 1 ■ From 4K to 16K Requires (1) One Kit 
Model 3 ■ From 4K to 48K Requires (3) Three Kits 
Color ■ From 4K to 16K Requires (1) One Kit 

"Model 1 equipped with Expansion Board up to 48K Two Kits Required 
— One Kit Required tor each 16K of Expansion — 

TRS-16K3 *200ns for Color & Model III $12.95 

TRS-16K4*250ns for Model I $10.95 



TRS-80 Color 32K or 64K Conversion Kit 



Kit comes complete with 8 ea. 4164-2 (200ns). 64K Dyn. RAMs & con- 
version documentation. Converts TRS-80 color computers from 
4K-32K Memory or 16K-64K Memory. 

TRS-64K2 (200ns) $54.95 



BLX-001-< 

BLX-010-l 

BLX001 I 
BLX010-( 



ANTISTATIC 



)AS 
)AS 



1 
10 

1 
10 



$ 3.29 
28.79 

S 4.29 

37.89 



BACK PACK™ — Self-adhesive labels for the 
back of ICs • Shows exact internal logic in relation 
to IC pins • 532 labels in each package (including 
several blank labels) • Each package for 8, 14, 16. 
24, 28 and 40-pin ICs • Combo package includes 
1,068 labels for TTL and CMOS ICs 
• Microprocessor package contains 744 labels 

Part No. Description Price 

BPT-012 TTL $7.95 

BPC-012 CMOS 8.95 

BPM-012 Combo 14.95 

BPU-012 Microprocessor 9.95 



JUMPER AND CABLE ASSEMBLIES 



Custom 
Jumpers/ 

STANDARD DIP JUMPERS 

All jumpers use low profile dip plugs with heavy duty 
pins for repeated disconnect applications. 

JAMiCO 



Custom 
Cabin! 



0J14 1 
OJ142 
OJ143 
DJ14 1 14 
0J142 14 
DJ143 14 
DJI6 I 
OJ162 
DJ163 
on 0-1 10 
DJ162 16 
DJ163 16 
OJ24 1 
DJ242 
DJ24 3 
DJ24 1 24 
DJ24 2 24 
OJ24 3 24 



Co, 



924102 12 
924102 24 
924102 36 
924106 12 
92410624 
924106 36 
924112 12 
924112 24 
924112 36 
924116 12 
924116 24 
924116 36 
924122 12 
924122 24 
924122 36 
924126 12 
924126 24 
924126 36 



Pmt Dmefftton L— ifh 



14 

H 

14 
14 
14 
14 
16 
16 
16 
16 
M 
16 
24 
24 
21 
24 
24 
24 



12" 
24" 
36" 
12" 



tingle end 
jingle end 
single end 
double end 
double end 24" 
double end 36" 
single end 
single end 
Single end 
double end 
double end 24" 
double end 36" 
single end 
single end 
single end 
double end 1 2" 
double end 24" 
ili.utju- -t.i) 36 ' 



12" 
24" 
36" 
12" 



12" 
24" 
36" 




JAMECO 


W 


No 




Wire 




P..1 No 


CioM-Reference 


»«H 


PeefcnpSien 


Length 


'•■ct 


DJ40 1 


924132 12 


40 


single end 


12" 


5.39 


OJ40-2 


924132 24 


40 


single end 


24" 


6.19 


OJ403 


924132 36 


40 


single end 


36" 


6.89 


DJ40 1 40 


924136 12 


40 


double end 


12" 


9.49 


DJ40240 


924136 24 


40 


double end 


24" 


10.29 


DJ40 340 


924136 36 


40 


double mil 


36" 


10.95 



STANDARD DB25 SERIES CABLES 

Now you can order DB25 P or S connectors with the 

cable necessary to fit your application Choose from 

our standard flat cable in 4 foot lengths. Call today. 

STANDARD CABLES 



Part No. 



Cable Length 



Connectors 



Price 



DB25P4 

DB25S4 

DB25P4P 

DB25P4S 

DB25S4S 



4 feet 
4 feet 
4 feet 



1 DB25P 
1 DB25S 
2DB25P 



4 feet 1 DB25P1 DB25S 



4 feet 



2DB25S 



$7.95 
8.49 
13.49 
13.75 
13.95 




Waif Transformers 
AC and DC Types 



AC250 (Pictured) 




Part No. 


Input 


AC 250 (above) 


117Vf60Hz 


AC 500 


117V/60HZ 


AC1000 


117V/60HZ 


AC9004 


117V/60H2 


DC 800 


120V/6OHZ 


DC6912 


120V/60HZ 


DC5490 


117V/60H2 


DC9O0 


120V/60HZ 


DC1200 


120Vi60Hz 


DV9200 


117V/60Hz 



Output Price 

12VAC 250mA S3.95 

12VAC 500mA $4.95 

12VAC1 amp S5.95 

9.2V AC 2.5 amp $3.95 

8VDC 400mA $1.95 

6.9.12VDC 300mA $8.95 

9.5VDC 275mA $2.95 

9VDC 500mA $3.95 

12VDC 300mA $2.95 

9VAC 200mA $3.25 



$10.00 Minimum Order — U.S. Funds Only 
California Residents Add 6Vz% Sales Tax 
Postage — Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 



Spec Sheets — 30c each 
Send $1.00 Postage for your 
FREE 1983 JAMECO CATALOG 
Prices Subject to Change 




Mail Order Electronics -Worldwide 



I® 




S3.9S 2 



ameco 



ELECTRONICS 



1355 SHOREWAY ROAD, BELMONT, CA 94002 
1/83 PHONE ORDERS WELCOME — (415) 5928097 Telex: 176043 




5V*" Mini-Floppy Disc Drive 

FOR TRS-80 MODEL I (Industry Standard) 

Features single or double density. Recording 
mode: FM single, MFM double density. 
Power: + 12VDC (±0.6V) 1.6 amps max., 
5VDC (± 0.25V) 0.8 amps max. Unit as pic- 
tured at left (does not incl. case, power supply 
or cables). 30-page data book included. 
Weighs 3V» pounds. Size: 5%"W x 8"D x 
3V« H 
Part No. L,mrt.dOu.r,««y/ pr , M 

FD200 $179.95 

Single-sided, 40 tracks, 250K bytes capacity 

FD250 $199.95 

Double-sided, 35 tracks, 438K bytes capacity 




Siemens 




8" Floppy Disk Drive 



• Single-Sided 

• 77 Tracks 

• 400/800K Bytes 
Capacity 

• Industry Standard 



The FDD100-8 8" Floppy Disk Drive (Industry Standard) features 
single or double density. Recording mode: FM single, MFM double 
density. Transfer rate: 250K bits/sec. single density; 500K bits/sec. 
double density. The FDD100-8 is designed to work with the single- 
sided soft sectored IBM Diskette I, or eq. disk cartridge. Hard- 
sectored option available. Power: 115/230VAC @ 50-60Hz. + 24VDC 
m 1.7 amps max., + 5VDC <u 1.2 amps max. Unit as pictured above 
(does not include case, power supply, or cables). Size: 8 55 "W x 14"L 
x 4.5"H Weighs 12 lbs. Incl. 96-pg. manual. 
Part No. Price 

FDD100-8 Buy 1 for $269.95 each 

FDD100-8 Buy 2 for $259.95 each 

FDD100 8 Buy 10 for $249.95 each 

2708,2716,2732 & 2764 EPROM Programmer 

JE664 EPROM PROGRAMMER 

8K TO 64K EPROMS — 24 AND 28 PIN PACKAGES 

Self Contained — Requires No Additional Systems for Operation 





• Programs, validates, and checks lor properly erased EPROMs • Emulates PROMs 
or EPROMs • RS232C Computer Interface for editing/ program loading • Loads data 
into RAM by keyboard • Changes data in RAM by keyboard • Loads RAM trom an 
EPROM • Compares EPROMs lor content differences • Copies EPROMs • Power In- 
put: 115VAC. 60Hz. -• 10W power consumption • Enclosure: Color-coordinated 
light tan panels w/molded mocha brown end pieces • Size: i5-5/8"L x BVi'D x 
3V>"H • Wt 5V4 lbs. 

JE664-A EPROM Programmer $995.00 

Assembled & Tested ( Includes JM16A Module) 

JE665 — RS232C INTERFACE OPTION — The JE665 RS232C Interface 
Option implements computer access to the JE664's RAM Sample software written in 
BASIC provided for TRS 80* Model I. Level II Computer Baud rate 9600 Word 
Lgth: 8 bits - odd parity Stop bits I. Option may be adapted to other computers 

JE664-ARS EPROM Prog W/JE665 Option $1195.00 
Assembled and Tested (Includes JM16A Module) 

EPROM JUMPER MODULES — TheJE664 s JUMPER MODULE (Personali- 
ty Module) is a plug-in Module that presets JE664 tor proper programming pulses to 
the EPROM & configures EPROM socket connections tor that particular EPROM 
Part 

No. EPROM EPROM MANUFACTURER PRICE 

AMD. Motorola. National. Intel. TI $14.95 

Intel. Motorola. National. NEC. TI $14.95 

Motorola. TI (+5.-12, +12) $14.95 

Motorola. TI $14.95 

AMD. FuMtsu. NEC. Hitachi. Intel $14.95 

Motorola $14.95 

Intel $14.95 

TI $1495 



JM08A 


2708 


JM16A 


2716.TMS2516 


JM16B 


TMS2716 


JM32A 


TMS2532 


JM32B 


2732 


JM64A 


MCM68764. 




MCM68L764 


JM64B 


2764 


JM64C 


TMS2564 



UV-EPROM Eraser 



8 Chips — 51 Minutes | 




1 Chip — 37 Minutes 



Erases 2708, 2716, 2732, 2764, 2516, 2S32, 2564. Erases up to 8 chips 
within 51 minutes (1 chip in 37 minutes). Maintains constant exposure 
distance of one inch. Special conductive foam liner eliminates static 
build-up. Built-in safety lock to prevent UV exposure. Compact — only 
9.00" x 3.70" x 2.60". Complete with holding tray for 8 chips. 

UVS-11EL Replacement Bulb M6.95 

DE-4 UV-EPROM Eraser . . $ 79-95 




Sprite-style Fan 

• 36cfm free air delivery jwwl_ 

• 3.125" sq. x 1.665" depth r«Metai5 

• 10 yrs. cont. duty at 20 °C 4 Frame/ 

• 115V50/60HZ -VWV 

PWS2107U S^MuaU * 9.95 ea. 

•PWS2107F New $14.95 ea. 




Muffin-style Fan 



"Metal* 
Frame, 



» 105cfm free air delivery 

• 4.68" sq. x 1.50" depth. 
1 10 yrs. cont. duty at 20 °C 
i Impedance protected, ambients to 70 °C 

• 115V 50/60HZ 14W Wt. 17 OZ 

MU2A1-U fSStim $9{ 

•MU2A1N New $14.95 ea. 



Circle 41 on Reader Service card. 
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CALENDAR 



Sou the on/8 3: Electronics in the South 

Southcon, the Southeast's largest high technology electron- 
ics exhibition and convention, will take place January 18-20 in 
the Georgia World Congress Center in Atlanta. 

Southcon/83 is aimed at electronics professionals and will 
feature high technology products and services, including small 
computers, peripherals and data communications. Over 300 
exhibitors are expected to participate. 

For information, contact Jerry Fossler or Kent Keller, 
213-772-2965. 



New Jersey Microcomputer Show 

The N J Microcomputer Show and Fleamarket will be held on 
Saturday, January 22, from 10 a.m. to 5 p.m., at the Holiday 
Inn (North), North Passenger Terminal of Newark International 
Airport, Newark, NJ (Exit 14 of the NJ Turnpike). 

This show will include commercial exhibitors and an indoor 
fleamarket area. Hardware, software and accessories for all 
popular systems will be featured. 

For additional information contact Kengore Corporation, 
3001 Route 27, Franklin Park, NJ 08823. 201-297-2526. 



CP/M 9 83 in San Francisco 

CP/M, an exposition and conference for the CP/M industry 
and users, will take place January 21-23 at Moscone Center in 
San Francisco. 

CP/M '83 is sponsored by Digital Research Inc., and features 
manufacturers, independent software developers, OEM's, 
venture capitalists, software publishers, distributors, dealers 
and users. 

For more information, call or write Northeast Expositions, 
822 Boylston St., Chestnut Hill, MA 02167. 617-739-2000. 



Circle 131 on Reader Service card. 



1983 Federal Software Conference 

The 1983 Federal Software Conference will take place 
January 12-14 at the Sheraton Hotel, Washington, DC. 

The Conference will focus on policy directions and trends af- 
fecting the development, acquisition and use of software by the 
Federal government. More than 40 experts will address the 
Conference. 

For information, contact U.S. Professional Development In- 
stitute, 12611 Davan Drive, Silver Spring, MD 20904, 
301-622-5696. 



International Winter 
Consumer Electronics Show 

The 1983 International Winter Consumer Electronics Show 
will be held Thursday, January 6th through Sunday, January 
9th at the Convention Center in Las Vegas, Nevada. 

The first three days will concentrate on consumer electronics 
and the economy, audio developments and marketing, and 
video hardware and software. Sunday will be mainly devoted to 
computers and video games. 



Computer-Aided Design Conference 

CADCON 83, the first national computer-aided design confer- 
ence, will take place January 17-19 at the Disneyland Conven- 
tion Center, Anaheim, California. 

There will be a large exhibit of computer-aided design sys- 
tems and a technical program including seminars, workshops 
and the presentation of about 60 technical papers. The con- 
ference should be of special interest to design and manufactur- 
ing engineers. 

For further information, contact Robert A. Poggi, CADCON 
Conference, Morgan-Grampian Exposition Group, 2 Park Ave., 
New York, NY 10016. 212-340-9700. 



?i& 



|»*. M *.«»»*W M .»l M ' J » M *»*«»»l»-»l*i >M l r )H I« r 



m«m mm 

1 -9 S 4 

• • • • 



Add a BTA smart multiport controller to your C.P.U. 

The MODEL 524 expands a single RS232 port to four 
individual ports with port selection and baud rate 
controlled by user software. 

Buffered inputs permit simultaneous operation in- 
creasing data exchange rate. 

62K spooler model also available. 



Price 

$249.00 



Bay Technical Associates 

P. 0. Box 387, Bay St. Louis, MS. 39520 

601 467 8231 
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MICRO QUIZ 



Analysis of Algorithms 

Find the maximum integral value of C 
for which the final value of A will be less 
than 2000. 

READ A.B 
DATA 1000, . 1 
FORS=lTOC 
D = A*B 
A = A + D 
NEXTS 

(continued on page 1 54) 



CLAflFIEDS 



Classified advertisements are intended for use by persons desiring to buy. sell or trade used com- 
puter equipment. No commercial ads are accepted. 

Two sizes of ads are available. The $5 box allows up to 5 lines of about ?5 characters per line, in- 
cluding spaces and punctuation. The $10 box allows up to 10 lines. Minimize use of capital letters 
to save space. No special layouts allowed. Payment is required in advance with ad copy. We can- 
not bill or accept credit. 

Advertising text and payment must reach us 60 days in advance of publication (i.e., copy for 
March issue, mailed in February, must be here by Jan. 1). The publisher reserves the right to re- 
fuse questionable or inapplicable advertisements. Mail copy with payment to Classifieds, Mi- 
crocomputing, Peterborough, NH 03458. Do not include any other material with your ad. 



IT DEALER blRECTORY^I 



El Monte, CA 

Altos, Eagle and M/ACOM-OSI 
business computer specialists. Serv- 
ing greater Los Angeles area with all 
your business computer needs. In- 
house service, custom programming, 
terminals, printers, etc. Open 9 AM-6 
PM. Computer Challenge Corp., 
3380 Flair Drive, El Monte, CA 
91731.572-7292. 



Nokomis, FL 

We are the leading area computer 
store. We carry Cromemco, Apple, 
Vector Graphic; printers and termi- 
nals. We offer full software support 
including G/L, A/R, payroll and 
word processing. Computer Cen- 
tre, 909 S. Tamiami Trail, PO 
Box 130, Nokomis, FL 33555. 
484-1028. 



Aurora, IL 

Full line of Apple Computers and 
software. Hewlett-Packard Personal 
Computers, Calculators and Supplies. 
IDS Prism, SMC and Daisy writer 
Printers. Farnsworth Computer 
Center, 1891 North Farnsworth 
Ave., Aurora, IL 60505 
(851-3888) and 383 East North 
Ave., Villa Park, IL 60181 
(833-7100). 



Farmington Hills, MI 

Microcomputer CP/M systems and 
database software for business appli- 
cations. Integrated, customized and 
supported by a "computer whiz" 
MBA. For professional, quality ser- 
vice contact Bruce Sherman, 
24989 Woodridge Triangle, 
Farmington Hills, Ml 48018. 
471-4984. 



Akron, OH 

Atari video game authorized inde- 
pendent servicenter. Games serviced 
by factory trained technicians. Fast 
turnaround. Dealer inquiries invit- 
ed. We stock genuine Atari game 
and joystick parts. Greensburg 
Electronics, 2618 Massillon 
Road, Akron, OH 44312. 
644-3178. 



Houston, TX 

Medical microcomputing software for 
the Apple and IBM Personal Com- 
puters. Thoroughly tested in major 
medical centers. Programs for cardiac 
catheterization, echocardiography, 
OB ultrasound, intensive care. Trini- 
ty Computing Systems, 1020 
Hoi combe, Suite 408, Houston, 
Texas 77030. 790-1894. 



Dealers: Listings are $15 per month in prepaid quarterly payments, or one yearly payment of $150, also prepaid. 
Ads include 25 words describing your products and services plus your company name, address and phone. (No area 
codes or merchandise prices, please.) Call Michelle at 603-924-9471 or write Microcomputing, Ad Department, Peter- 
borough, NH 03458. 



ZX81/TS1000 Users: Free newsletter and 
software available from Z-WEST User's 
Group. No SASE, no money — just your 
name and address. Write us at PO Box 241 1 , 
Vista, CA 92083. 

Used Heath H-8 memory board, I/O card, 
terminal, software and complete H-8 system. 
Ten to 50 percent off list price. Send for free 
listing. D. Wong, Box 406, Croton Falls, NY 
10519. 

For sale: SDS 64K ExpandoRAM Board, 
150ns, Bank Select, Write Protect, S-100— 
$425; Processor Tech 3P + S lO Board, 
S-100— $150; DRC 16K Eprom Board, S-100 
—$175; call Bill at 415-665-4959. 

For sale: RCA VIP microcomputer, 4K 
RAM, Tiny Basic ROM board, 3.5 amp 
power supply, video mod., documentation 
—$125. Michael Groh, 1 S. 155 Valley Road, 
Lombard, IL 60148; 312-620-1345. 

ZX-81, 16K programs galore, games, adven- 
tures, utility and business, about 20 
program-crammed cassettes in English, with 
manuals; genuine offer; think big; think 
worldwide. Send $1 for catalogue or send $5 
for sample cassette (about 50K) to Mr. W. 
Denissen, PO Box 342, 5000 AA Tilburg, 
Holland. 



For sale: Apple compatible hardware perf. 
Franklin Ace 1000 $1 100/ Pineapple $700 
Xerox 820 w/2 drives $2600/MPI Disk 
Drives w/o case $250, w/case $275/Rana 
Disk Elite One $359/Shugart 400 $339/ 
Shugart 390 $299/Zenith 12 " monitor $1 14/ 
USI 12 "monitor $175 /Trendcom 100 $269/ 
Epson MX80FT $540/OPUS Diskettes 
20 for $39. Call Dennis 2 13-926-9854/ Pat 
714-586-3175. 



For sale: 2 used SWTPC MP8m memory 
boards, $125 each; 1 new bare MP8 with sup- 
port chips & 4K memory, $75; or all three for 
$275. John Price, 1804 Ave. V, Lubbock, 
TX 79401, 806-744-6484 after 8 p.m. Central 
Time. 
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HARDWARE REVIEWS 



Mucho Memory from Memopak 
Increase Your Atari's Memory 
Monitor with the Most 



Memopak 

Expand the 
Memory of your 
ZX-8 1 to 64K 

The Memotech Memopak expands the 
ZX-8 Is memory to 64K bytes. The 
memory is well designed and worth its 
price of $179.95. The case is only 
3/4-inch thick and is made out of black 
extruded aluminum, which acts as a heat 
sink. It plugs directly into the ZX-81 ex- 
pansion port. The female connector is 
gold plated to assure a firm contact. 

The Sinclair expansion port is brought 
out at the rear of the Memopak to permit 
use of other Sinclair peripherals. Instead 
of using an external power supply, it 
takes the 5 volts DC right off the comput- 
er edge card. Unlike most memories the 
power consumption is a mere 100 mA. 

The Memopak is supplied with Velcro 
tabs which you affix to the rear of the 
ZX-8 1 . The Memopak is well document- 
ed and a theory of operation is provided. 

Memory Layout 

Upon powering up the computer, you 
will have 16K of RAM. Two short soft- 
ware commands which allow you to se- 
lect either 32K or 48K of memory are 
shown in the manual. Located in the rear 
are four Dip switches which allow the 
user to select various blocks of memory, 
some of which cannot be accessed by 
other memory packs. 

In one switch position it will allow 64K 
of RAM to be used. This is for use with 
other machines, although they do men- 
tion that technical and interfacing ex- 
perience is required. No matter how 
much memory you are using, a full check 
of memory is taken by the computer on 
power up. 

When Sinclair Research developed the 
ZX-81. they left the 8K to 16K portion of 
memory to be a direct mirror image of the 
8K ROM. Once decoded for use, this 
becomes an excellent place to store 
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machine code that will not be overwrit- 
ten. Although in most memories this 
would be impossible, it is not so with the 
Memotech Memopak. Again, using the 
Dip switches you can use this 8K area 
with machine code. 

Most of the system variables, such as 
the Display File and the Entry Line, are 
kept in the 48K to 64K memory area. 
This allows the 16K through 32K block to 
be used for Basic or machine code pro- 
gramming. It might seem a bit strange to 
spend extra money on this memory 
when all you get is 16K, but this is not the 
case. All strings and variables are held in 
the 32K to 64K block; however, it is also 
possible to store machine code by using 
Peeks and Pokes. The 16K block is used 
mainly for text. This feature alone makes 
it well worth the price. In most systems, 
2000 or more bytes are taken up just by 
strings. 

Purchasing the Memotech Memopak 
64K pack will allow you to use the Sin- 
clair for bigger and better programming 
needs. (Memopak is marketed by the 
Memotech distributer in Denver, CO, 
and by Gladstone Electronic, Inc., Buf- 
falo, NY. $1 79.95) 

David M. Fisher 

Flushing, NY 



Mosaic 16K/32K Board 

Snap this board in 
Place and increase 
Your Atari's memory 

Whoever it was that said elephants 
never forget would certainly be im- 
pressed by the memory capabilities of 
the modern-day microcomputer. Barring 
power failures, glitches and sloppy pro- 
gramming, the computer never forgets. 
Not only that, but it can increase its 
memory capacity with the snapping in of 
a board. 

Mosaic Electronics markets a 16K 
memory board which is electronically 



equivalent to the Atari 16K RAM board, 
with one important difference. Extra Dip 
plugs have been provided to hold addi- 
tional memory chips. The 16-page manu- 
al explains the installation procedure for 
the Atari 400. 1 own an Atari 800, so this 
was not particularly helpful. 

A new installation guide which will in- 
clude instructions for the Atari 800 is 
forthcoming. However, after a phone call 
to Mosaic, I was able to install the board. 
As for the Atari 400 instructions, they in- 
clude good photographs and step-by-step 
instructions. 

There is a bit more to installation than 
snapping a board in place, but not much. 
First the Atari 16K RAM board is re- 
moved and its chips are positioned on the 
Mosaic board. This gives the Atari 400 
user 32K of RAM with which to program. 
When you put the new board back into 
the computer, it must face a certain di- 
rection (electronic parts toward the back) 
as shown on the board and in the instruc- 
tions. For the Atari 400 user, that's prac- 
tically all there is to it. 

However, if an Atari 800 user plugs the 
new board in and types PRINT FRE(0j, he 
will find, as I did, that there has been no 
increase in memory size. This is because 
the operating system cannot see the ex- 
tra memory unless the Mosaic board is 
used with an Atari 8K or 16K board, or 
the Mosaic companion board. The mem- 
ory is there, and you can poke to it, but 
Basic won't allow programs or variables 
to reside there. The solution is to install 
the companion board ($5 from Mosaic), 
which results in a true 32K system. 

It is a simple matter to add 4116 memo- 
ry chips, bought separately, directly to 
the Mosaic 16K board and use the Atari 
16K RAM board instead of the compan- 
ion board. This will bring the system up 
to 48K. You can let Mosaic do it for you 
and use their 32K RAM board with the 
Atari 16K RAM board. The Mosaic 32K 
RAM board is identical to their 16K 
board, except that all of the chips are al- 
ready in place. 

Once installed, there was no trouble 
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with reduced screen clarity. Another 
good point: the board comes with a four- 
year guarantee. 

Mosaic Electronics has provided the 
Atari user with a reliable (gold edge con- 
nectors) memory -expansion alternative. 
It is also quite flexible. Using the Mosaic 
32K board to expand the Atari 800 to 48K 
still leaves one slot available for other ap- 
plications. Also, the Mosaic boards are 
bus-compatible. (Mosaic Electronics, PO 
Box 748, Oregon City, OR 97045; 16K 
Board $119.95; 32K Board $159.95) 

Bruce Douglass 

Doris Minnerath 

Vermillion, SD 



Zenith Green Screen 

A quality 
Monitor at an 
Affordable price 

If you have one of the older generation 
micros like the Apple or the TRS-80, you 
might be looking around at the new 
green or amber monitors on the market. 
If you're like me, you can't afford one. 

One monitor that's being sold and is 
within my price range is the Zenith 
Green Screen Monitor (ZVM-121). My 
TRS-80 had a previous owner and I need- 
ed to get it a video companion; the prices 
looked tempting (list price $159). 

I compared the monitor with the Am- 
dek/Leedex 100. In comparison, the Ze- 
nith did pretty well. It seems to me that 
the Zenith monitor was designed specifi- 
cally to compete with the 100 due to the 
similarity of layout and quality. 

The Zenith monitor, like the 100, has a 
bit of hum in the horizontal sweep. You'll 
see it as a slightly shaded bar that runs 
up from the bottom when you adjust the 
brightness and contrast to bring up the 
raster. 

The hum isn't discernable at normal 
brightness and contrast for text use. The 
only time it may cause problems is when 
the screen is displaying large blocks of 
graphics and is being photographed at a 
one second exposure. 

I mention the photographic situation 
because I've used my micro to do some 
experimental film animation. The hum is 
due to the difference in frequency be- 
tween the AC power line and the vertical 
frame rate generated by the computer's 
video generator. Most of the monitors I've 
tested have this minor problem in vary- 
ing degrees. For most purposes and 
users, the hum is absolutely no problem. 

Resolution of the monitor is very good 
for the price. Characters are clear, with 
each dot visible and no ringing, ghosts or 
smear evident. Linearity is just a little off; 
the characters on the left side are just a 
bit larger than on the right, but you have 
to look hard to see it. 



Brightness and contrast are controlla- 
ble on the front and there is plenty of lati- 
tude to set up the monitor to your liking. 
One test I did which won't affect most 
users was to check out the gray scale 
capabilities of the Green Screen. I put 
some regular broadcast standard video 
into the monitor and there was some 
luminance (brightness) compression. 

For the typical TRS-80 or Apple user 
there won't be any problems due to the 
brightness compression, because graph- 
ics on those machines are either full on or 
off with no grays. Users with frame grab- 
bing equipment probably should use 
another monitor. 

One feature of the Green Screen that is 
handy is the 40/80 character display 
switch on the back. In the 80-character 
position, it shortens the sweep to display 
all 80 characters. Next to the switch is a 
width control that adjusts the 80-charac- 
ter display. In the 40-character position, 
the width is fixed. 

Horizontal and vertical hold controls 
are on the back. The horizontal and verti- 
cal sweep circuits are very stable and I 
found that on a number of different com- 
puters I didn't need to readjust the con- 
trols. When the computer driving the 
monitor is turned off, the monitor doesn't 
sing. The horizontal sweep circuit 
doesn't self-oscillate or whine when the 
screen is filled with large areas of green, 
so the monitor is unusually quiet. 

On the subject of glare, the Green 
Screen has the same problems as every 
other monitor. It doesn't come with an 
anti-glare filter and reflections on the 
faceplate can be annoying. I've set up the 
lighting at my desk so that it is all in- 
direct, avoiding the glare problem com- 
pletely. If you can't get your operating 
area completely glare-free, the green dis- 
play does have a bit of an edge over the 
typical white display, glare on the screen 
usually being white. 

Physical characteristics of the monitor: 
weight, six pounds; shipping weight, 
about 15 pounds; polarized two-prong 
AC plug and power switch on the front. 
For the interior decorators, the case is 
beige, the screen is about 12 inches 
diagonally and the right side has an old- 
gold colored panel that's big enough to 
hold a 5V4-inch floppy disk drive. An 
operating manual comes with the unit; a 
schematic and service manual can be 
bought at your local Heathkit store. 

Overall, the Zenith Green Screen Moni- 
tor, ZVM- 1 2 1 , is a good buy. As a replace- 
ment for the stock TRS-80 monitor, it is a 
definite improvement. In those cases in- 
volving gray-scaled graphics, slow-scan 
TV or frame-grabber applications, I 
would suggest another monitor. I have 
found that for most of my keyboard 
pounding and game playing, it's perfect. 
(Zenith Data Systems, lOOO Milwaukee 
Ave., Glenview, IL 60025. $159.) 

Miles William Wade 
Dallas, TX 



Now... You Can Monitor 

7 Most Important 
RS-232 Interface Lines 
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Made in America 



RS-232-INTERFACE TESTER 

connects in series with any RS-232 interface LED s 
clearly display status of 7 functions transmit data re- 
ceive data, request to send clear to send data set 
ready, carrier detect, data terminal ready Requires no 
power, may be left in permanently Satisfaction 
guaranteed ORDER NOW! Only $39.95 ppd (IL res 
add 5% sales tax): we accept MC. Visa FREE illus- 
trated catalog of problem detecting equipment Phone 
815/539-5827. Make checks payable to 



electronics 

Box 475-MC, MENDOTA. IL 61342 
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6800 Family 
Software 




SOFTWARE: WIZRD multitasking DOS. editor, 
assembler C. PL W. PASCAL. FORTRAN. 16K BASIC 

FIRMWARE: FANTOM monitor/debugger, MATH 
long integer and floating point, 4K industrial 
BASIC 

CROSS SOFTWARE: Assembler. PL/W. linker, 
math/science, simulator 



wixii'i: 



Winlek. Cotp 
1801 South Street 
Lafayette IN 47904 
317 742-8428 
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•••ZX81 ••• 

• •TIMEX SINCLAIR 1000" 

SOFTWARE 

• ENTERTAINMENT • 

• EDUCATIONAL • 

• FINANCIAL PLANNING* 

Introductory game tape, 

four 2K games & one 16K game 

ONLY $3.95 

16K DEEP SPACE game 

ONLY $5.95 

Add 75$ shipping and handling per order 
FREE catalog send SASE to: 

SOFTWARE DEVELOPMENT ASSOC. 

2240 W. McRae Way, Dept. M-3 

Phoenix, AZ 85027 

AZ RESIDENTS ADD TAX 



ZX81 Trademark Sinclair Research 
Timext 'Sinclair 1000 Trademark Timex 
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Edited by Larry Canale 



Try Nailing Jelly To A Tree 

Examine Extent of Computer Competence 

A Pair of Basic Guidebooks 
Uncovering VICs Darkest Secrets 



Nailing Jelly To A Tree 

Jerry Willis and William Danley, Jr. 
dilithium, 1981 
PO Box 606 
Beaverton, OR 97075 
Softcover, 244 pp., $15.95 

If the title of this book is designed to at- 
tract attention, it did its job well. At least 
in my case it did. I had to pick it up to find 
out what it was all about and I ended up 
taking it home. 

Nailing Jelly To A Tree is intended for 
computer owners who are just getting 
started. Authors Jerry Willis and William 
Danley assume the reader knows how to 
operate his computer— and little else. It's 
a beginner's guide to assembly-language 
and Basic programming; the authors say 
they picked the title because "learning 
about software is like nailing jelly to a 
tree." 

I'll have to agree. I've been writing as- 
sembly-language and Basic programs for 
about six years and I'm still not sure 
whether I know what I'm doing. 

The book begins by describing what 
you can expect to gain (a basic under- 
standing of microcomputer program- 
ming) by reading it. Chapter 2 is a short 
tutorial on binary, octal and hexadecimal 
number systems, gates, and ASCII 
character coding. This includes a discus- 
sion of why these subjects are important 
and how they relate to programming. 

Chapter 3 is a discussion of various 
terms and types of software and how they 
relate to the microcomputer. Languages 
such as assembly, Basic, Fortran and 
Pascal are included. Monitor programs 
and how they are used to control the op- 
eration of a computer are explained. 

The TRS-80, the Sorcerer, SOL and 
Northstar are used in the descriptions in 
Chapter 3. The book is dated a bit by the 
inclusion of SOL material, but the infor- 
mation is still relevant. My first computer 
was a SOL and, except for a lack of graph- 
ics and speed, there wasn't anything it 
couldn't do that the newer ones can. 
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Chapter 4 starts instruction of 
assembly-language programming by us- 
ing as examples three of the more 
popular microprocessors— the 8080, 
Z-80 and 6502. The discussion starts out 
by describing the architecture of these 
chips. Accumulators, registers, counters 
and flags are the main subjects covered. 

The use of an editor/assembler is de- 
scribed in chapter 5. The writing, editing 
and assembling of a sample program is 
explained using the TRS-80 as an example. 

No one is going to emerge from chapters 
4 and 5 as an accomplished assembly- 
language programmer. But the informa- 
tion presented might help to shed a little 
light on what assembly-language pro- 
gramming is all about and what its advan- 
tages and disadvantages are. 

Basic programming instruction is cov- 
ered in chapter 6. Various versions of 
Basic and some of the more common 
Basic statements are explained. Methods 
for entering programs and for getting 
information into and out of the computer 
are the major subjects of discussion. 

Chapter 7 continues the Basic instruc- 
tion by discussing in detail the more com- 
plex Basic commands, statements and 
functions. Decisions, comparisons and 
loops are some of the items covered. A 
blackjack game is used as the medium of 
instruction. 

The book closes with different methods 
of converting programs from one version 
to another. Commands, statements or 
functions used for conversion are present- 
ed, along with ways to program around an 
unavailable element. 

A glossary of terms used in the more 
popular Basic languages is provided, a- 
long with a binary-octal-hexadecimal-dec- 
imal conversion table. 

It takes a fairly long time to write a book 
manuscript and get it published. Unfor- 
tunately for authors, the microcomputer 
field is growing and changing so rapidly 
that anything written today is out of date 
tomorrow. The basic information given in 
Nailing Jelly To A Tree, however, is rele- 
vant to any computer. 



Still, no one is going to learn how to 
program proficiently in assembly 
language or Basic by reading any one 
book. Nothing is covered in any depth in 
Nailing Jelly To A Tree, but then it would 
have been hard to include as many sub- 
jects in one book as the authors have and 
do any one of them justice. 

Rod Hallen 
San Francisco, CA 



Taming Your Computer 
(A Guide for Business 
And Professional People) 

Jerome Kanter 
Prentice-Hall, 1981 
Englewood ClifTs, NJ 07632 
Hardcover, 246 pp., $17.95 

Like doctors and lawyers, computer 
professionals belong to a cult. Cult mem- 
bers are privy to information outsiders 
want to obtain. To an extent, cult mem- 
bers can keep the cult's secrets within 
the fraternity, but their behavior cannot 
be effectively questioned or controlled by 
those they ostensibly serve. 

Jerome Kanter' s Taming Your Com- 
puter is addressed to one category of out- 
siders— top management. The message 
is: Read this book and you will learn the 
secrets of the cult; once the cult has been 
demystified, you can gain control of your 
EDP department and make the computer 
your servant. 

In my local bookstore, alongside 
shelves containing the popular books on 
lawyering and doctoring, there is now an 
equally large area devoted to allegedly 
painless and easy-to-understand intro- 
ductions to computers— especially com- 
puters in business. There is, evidently, 
an insatiable market for such books, but 
the definitive computer primer has yet to 
be written. Kanter's book is clearly not a 
candidate for that title. 



A feast of 
computing ideas 



*0*1 



«.» OCTOeC* 1981 



/AICRO 

i — * r*itr . MMiwHiiWnW^ i S/S w fWf ^rvi iw 




SpiOiil WFtnftC PMtufll 

* « m » m»h « * ' H»»MM»HIM»tl)Ml li mM W M»M» 

AlMkltttllTWNMlMI 



Mmi Up to i 

^7?vy .. TTr i ii r ii 7T iiii r i Trrr ii,i n' i 7 ii rrr i 7n" iii V i ' mm . 



You'll love every byte. 

If you work with a 6502 or 6809 based 
system, you're probably hungry for the 
facts and ideas that will help you under- 
stand the inner workings of your com- 
puter. You want to go beyond canned 
software-use your computer for more 
than games- learn the advanced pro- 
gramming techniques that enable you 
to get the most out of your 6502/6809 
system. 

MICRO, The 6502/6809 Journal, 
gives you page after page, month after 
month, of solid information to sink your 
teeth into. MICRO is the premier how-to 
magazine for serious users of the Apple, 
PET/CBM, OSI, Atari, AIM, SYM, KIM, 
and all 6809 based systems including 
the TRS-80 Color Computer. It's a re- 
source journal internationally respected 
by professionals in business, industry, 
and education. 

SUBSCRIPTION RATES (U.S. dollars) 
Yearly subscription (ISSN 027-9002) 
saves 20% off the single-issue price. 

U.S. , $24 (SPECIAL OFFER: Save 30% 
off single-issue price: 2 years, $42) 

Other countries, $27 (via surface mail. 
Foreign air rates available on request.) 



Get more out of your Apple . . . 



with the MICRO 

ON THE APPLE series 



/MCRO 

on the Apple 



Volume 



3 



INCLUDES 
DISKETTE 



3 
5 
■ 




VOLUME 3 just released! 

More than 40 new programs on diskette 
to help you get more from your Apple: 

• Machine Language Aids 

• I/O Enhancements 

• Applesoft Aids 

• Graphics and Games 

• Reference Information 

19 choice articles 

43 tested programs on diskette 

(16 sector DOS 3.3 format) 

Volume 1 & 2 also available at $24.95. 

Together MICRO on the Apple 1, 2, & 3 

provide more than 1 10 programs on disk- 
ette for less than $1.00 each. No need 
to type in hundreds of lines of code. 



with the most impor- 
tant book ever 
published for the Apple 




The most comprehensive description 
of Apple II firmware and hardware ever 
published— all in one place. 

What's Where in the Apple? 

e Guides you— with a numerical At- 
las and an alphabetical Gazetteer— to 
over 2,000 memory locations of PEEKs, 
POKES and CALLs. 

e Gives names and locations of vari- 
ous Monitor, DOS, Integer BASIC, 
and Applesoft routines — and tells you 
what they're used for. 

e Helps BASIC users to speed up 
their programs. 

e Enables assembly language pro- 
grammers to simplify coding and inter- 
facing. 

All Apple users will find this book help- 
ful in understanding their machine, and 
essential for mastering it! 



• Look for all these MICRO INK publications at your local computer store, or 

• Call our toll-free number: 1-800-345-8112 

(In Pennsylvania, 1-800-662-2444) and charge it to your VISA or MasterCard, or 

• Use the order form below. Send your check (payable to MICRO) and the form to: 

MICRO, Dept. OA, P.O. Box 6502, Chelmsford, MA 01824. 



QTY 



i = 

i 

i 

L 



ITEM 



PRICE EACH 



cost □ Check enclosed 



D Charge my credit card below 



MICRO on the Apple 1, 2, & 3 @ $24 .95 
What's Where in the Apple? @ $1 4.95 
MICRO (U.S.) . . . . 1 yr @ $24; 2 yrs @ $42 

MICRO (Foreign) 1 yr @ $27 

Subtotal 

Massachusetts residents add 5% sales tax 

Add $2 per book for shipping 

MICRO Journal excluded Allow 4-6 weeks for delivery 

TOTAL 



Name 



Company 



Street 



City 



State ZIP 

□ VISA □ MasterCard 



Signature 



I 
I 
I 



Card Number 



Expiration Date 
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Taming Your Computer is no joy to 
read. It is often bland, boring and/or je- 
june. Technical terms are sometimes not 
defined when they are introduced. The 
technical descriptions are typically accu- 
rate (although in one instance, bits and 
bytes are carelessly confused), but 
they're generally insufficient. 

Occasional lapses in grammar or dic- 
tion are annoying. Continuity is some- 
times lacking, presumably because the 
book is an update of an earlier work (un- 
der a different title) by the same author. 
The stitches clearly show where the new 
materials (sometimes statistics, press 
releases and previously-published arti- 
cles by the author and others) have been 
inserted. 

Although various sources are quoted 
or referred to in support of the author's 
arguments, there are almost no footnotes 
(although there is an incomplete bibliog- 
raphy). Many statistical presentations — 
some of them very significant, if true — 
are totally unsupported. 

Finally, Kanter tries to cover a huge 
amount of material in a very small space 
(paradoxically, he frequently manages to 
be repetitious). The result is a mere cata- 
logue of ideas and a proliferation of typol- 
ogies rather than a meaningful explica- 
tion. Indeed, it would require a miracle 
worker to discuss adequately, in 246 
pages of large print, the history of com- 
puters, computer applications, mini- and 
microcomputers, COBOL programming, 
software and hardware, operations re- 
search, management information sys- 
tems, teleprocessing and the future of 
computers. 

However, just as there is some good in 
every juvenile delinquent, there are also 
some good ideas in every bad book. Here 
are a couple (not necessarily original or 
correct ones) from Kantner's: 

1— The Peter Principle, which holds 
that organizational employees are 
eventually promoted to their level of 
incompetence, can be applied to comput- 
ers. That is, when computers succeed at 
workaday tasks (such as payroll and in- 
ventory), their masters give them more 
responsible jobs — until computers also 
reach their level of incompetence. 

2 — During the Industrial Revolution, 
the business of the typical entrepreneur 
was integrated; after all, it was all in one 
head. But with the growth of the corpo- 
rate form of organization, functional 
boundaries have developed, frac- 
tionating the typical business. 

The computer is usually under the con- 
trol of the accounting department be- 
cause the functions of that department 
were among the earliest to be computer- 
ized. However, it is becoming increasing- 
ly apparent that the computer can suc- 
ceed at more demanding tasks, such as 
contributing to the strategic planning of 
top management. 

Indeed, the computer, with the estab- 
lishment of a common database and 
through its control of data flow, can be 
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used to reintegrate the various corporate 
subsystems. This, says Kanter, should 
be one of management's highest 
priorities. 

There is a large potential for conflict be- 
tween these two principles, which 
Kanter, to his credit, acknowledges— at 
least implicitly. On one hand, he exhorts 
management to use the computer to its 
full potential — in operations research, 
forecasting, strategic planning and the 
like. He urges the expansion of computer 
usage in all areas of our lives — in medi- 
cine, for example. 



How do we know 

when the computer 

has reached its 

level of incompetence? 



On the other hand, he concedes that 
some projected uses for computers are 
visionary, such as brain surgery. The un- 
answered question, which Kanter does 
not address, is: How do we know when 
the computer has reached its level of in- 
competence? 

Like its human counterpart who has 
reached his level of incompetence, the 
computer will typically not have its feet of 
clay revealed until it has committed some 
colossal error — possibly with a substantial 
loss in both material and human terms. 

The computer, like so many of the 
technological marvels that have ap- 
peared since the Industrial Revolution 
and which have enriched our lives, also 
has a significant negative potential 
which probably has not received suffi- 
cient attention thus far. 

Allan Blackman 
New York, NY 



Basic BASIC- English 
Dictionary 

Larry Noonan 
dilithium, 1982 
1 1000 S.W. 1 1th St. 
Beaverton, OR 97005 
Softcover, 148 pp., $10.95 



The Basic Conversions 
Handbook 

The Brain Bank 
(David A. Brain, et al) 
Hayden, 1981 
50 Essex St. 

Rochelle Park, NJ 07662 
Softcover, 79 pp., $7.95 

One of the more frustrating aspects of 



Basic is that there is really no standard 
Basic language. There are as many differ- 
ent dialects of Basic as there are micro- 
computers using it. 

If you own an Apple, for example, read- 
ing a listing of a TRS-80 program is like 
hearing a joke where the punch line is in 
a foreign language— you understand ev- 
erything except the important part. Be- 
fore you can get that TRS-80 software to 
run on your Apple, you first have to learn 
enough of the TRS-80' s dialect to be able 
to make the necessary translations. 

Obviously, there's a lot of demand for 
some kind of Rosetta stone to make this 
process less painful. One response has 
been the release of Basic BASIC-English 
Dictionary and The Basic Conversions 
Handbook, both of which are intended to 
operate something like an English/for- 
eign language dictionary, except that in 
this case the "languages" being com- 
pared are different dialects of Basic. 

The books cover the same computers 
(Apple, PET and TRS-80), but their ap- 
proaches are quite different. The Basic 
Conversions Handbook reminds me of 
one of those pocket foreign language 
phrase books; each chapter is a listing 
of keywords; the left column contains 
the keywords from one dialect of Ba- 
sic and the right column has appropriate 
translation. It compares only two dialects 
at a time; for example, one chapter shows 
you how to convert Apple programs to 
the TRS-80, while the next may show 
you how to translate PET to Apple. This 
straightforward format makes it quick 
and easy to use. 

Basic BASIC uses an entirely different 
system as it is actually two books in one; 
besides being a translation book, it is a 
dictionary of Basic keywords. For exam- 
ple, under the heading "SYS" you will 
find a short explanation of what SYS 
means and how to use it, followed by spe- 
cific instructions for each computer, in- 
cluding any necessary translations. (In 
this case, the Apple uses CALL or USR, 
and the TRS-80 uses USR). 

This system provides the advantage of 
more information about the keywords 
and their use. In addition it allows you to 
compare all the dialects simultaneously. 
However, as far as making an actual line- 
by-line translation of a program, it is in- 
herently slower than Basic Conversions. 

Another difference between the books 
is that Basic BASIC has more in the way 
of appendixes, including a table compar- 
ing the ASCII codes of the three comput- 
ers and a short introduction to the graph- 
ics available on each. The information 
Basic Conversions has on these subjects 
is somewhat limited by comparison; 
you'll have to decide for yourself whether 
the additional information in Basic 
BASIC is worth the added cost to you. 

Which book is better? Well, if you al- 
ready own an Apple, PET or TRS-80 and 
are comfortably proficient in Basic, and if 
you have a stack of programs that you'd 
like to convert to run on your machine, 



then Basic Conversions provides the 
most direct route for doing it. 

If you own some other brand of micro 
and want to learn about the Apple, PET 
or TRS-80 to try converting their pro- 
grams to run on your computer, or if you 
just want to know more about the Basic 
language, then Basic BASIC is probably 
the better choice. 

Bill Lukeroth 
Martinez, CA 



The VIC-20 Programmer's 
Reference Guide 

Andrew Finkel, Neil Harris, Paul 

Higginbottom and Michael Tomczyk 

Howard W. Sams and Co., 1982 

4300 West 62nd St. 

PO Box 7092 

Indianapolis, IN 46206 

Comb binding, 289 pp., $16.95 

Owner's manuals are too often incom- 
plete and don't begin to show the owner 
all of the potential his computer has. 

That's where well-written reference 
guides come in. 

The VIC-20 Programmer's Reference 
Guide specifically addresses the needs of 



both Basic and assembly-language 
programmers. Tips for beginners as well 
as for seasoned programmers are includ- 
ed; the user is shown how to make his 
computer really come to life. 

The VIC owner's manual, for example, 
mentions that joysticks can be connected 
and used on your own programs, yet it 
leaves the reader in the dark as to how 
this is done. The VIC-20 Programmer's 
Reference Guide shows how external 
joysticks, as well as paddle controllers, 
light pens, and other peripherals, can be 
accessed. 

Eleven pages are dedicated to the sub- 
ject of accessing VIC's three-tone genera- 
tors. The sound creation of both music 
and special effects are covered in detail. 

A section on Basic programming 
supplements the owner's manual. Sam- 
ple programs are provided to help clearly 
explain concepts and reserved word 
operations. 

Included in the book's 289 pages is a 
thorough coverage of the use of high-res- 
olution color graphics. Accessing mach- 
ine-language subroutines from within 
Basic programs also is demonstrated to 
allow ease of writing in Basic with the 
speed of assembly routines. 

A very tutorial attitude is taken in the 
presentation of assembly-language 
programming. This section discusses 
such topics as system overviews, block 



diagrams, memory maps, 6502 instruc- 
tion sets, addressing modes and the mi- 
croprocessor's internal registers. Conver- 
sions between hexadecimal and decimal 
are described as well. 

In order to get the full benefit from the 
assembly section of the book, the reader 
must have the VIC machine-language 
monitor cartridge for his computer. This 
enables him to edit and assemble 
machine-language programs. 

Several pages in the manual provide 
listings of useful memory locations. 
Included in these are addresses where 
Basic stores variables, arrays and the like. 

A comprehensive appendix contains 
about a dozen excellent reference charts. 
Appendix I offers suggestions for readers 
who want to convert Basic programs 
written for other brands of machines to 
the VIC. Other appendixes deal with in- 
put/output pins, connections for peri- 
pherals, ASCII codes, error messages, 
mathematical functions and screen 
maps. An impressive foldout schematic 
is pasted on the inside back cover. 

Whether the VIC owner is a novice or 
an experienced programmer, he will find 
material in this book that exposes the 
darkest secrets of this computer. 

Dan Keen 

Bob Kenney 

Cape May Court House, NJ 
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ATR8000: THE DOUBLE 
DENSITY DISK 
INTERFACE FOR 
THE ATARI® 

HHHHHI 800/400 

The ATR8000 disk interface con- 
verts your ATARI 800/400 into a 
business machine ... at an af- 
fordable cost. The ATR8000: 

• Comes with 16K RAM which 
can be upgraded to 64K. 

• Operates standard 5 1 /4" or 8" 
drives. 

• Has a Z80 4MHz controller. 

• Software compatible with 
existing ATARI software. 

• Is double density with OSA+ 
Version 4 DOS. 

• Has a serial and a parallel port. 

• Is CP/M compatible (with 64K 
upgrade). 

ATR8000 $499.95 5V*" drive $399.95 

OSA+ Ver. 4 $ 49.95 SV*" dr. cable $ 35.00 
64K upgrade -Call- 8" drive cable -Call- 
Parallel or serial printer cable $ 29.00 

SOFTWARE PUBLISHERS, INC. 

2500 E. Randol Mill Rd., Suite 125 
Arlington, TX 76011 (817) 469-1181 



Can your VisiCalc do this? 













It can if you add VisiBridge RPT™ , from Solutions, Inc. 

$79 for TR-80® I, 11/16, ffl or IBM PC™ 802 229 0368. Box 989, Montpelier, 

Vermont 05602. Mastercard or VISA /Dealer inquiries welcomed. 

VisiBridge /RPT is a trademark of Solutions. Inc VisiCalc*' is a registered trademark of VisiCorp 
TRS-80*' is a registered trademark of Tandy Corp IBM PC is a trademark of IBM Corp 



Microcomputing, January 1983 143 



NEW SOFTWARE 



Edited by Dan Muse 



Computer 
Instruction for the 
Handicapped 

Computer instruction for 
the mentally handicapped is 
now available from The Upper 
Room Computer Consultants. 
Colorful animated graphics 
programs, utilizing synthe- 
sized speech, teach basic 
counting and word recogni- 
tion skills to those with learn- 
ing disabilities. 

The software is available for 
the Apple II Plus, Atari 
400/800, Texas Instruments 
99/4 and 99/4(A), and the 
VIC-20. 

Reading is not required un- 
less it is part of the learning 
objective. The programs are 
available on tape or disk for 
$29.95. The Upper Room 
Computer Consultants, 907 
6th Ave. East, Menomonie, 
WI 54751. Reader Service 
number 495. 



Quick-Search 
Librarian 

Quick-Search Librarian is a 
database software package 
that keeps track of technical 
references and journal arti- 
cles. The program is designed 
for the Apple II Plus. 

Articles can be cross-refer- 
enced with up to 12 key- 
words. Only two keystrokes 
are needed to select any one of 
255 user-defined keywords or 
journal titles. You have the 
option of entering the com- 
plete journal reference, list of 
authors, title and comments 
for each article. Quick-Search 
Librarian has a powerful 
screen editor which allows 
easy editing by means of a va- 
riety of simple commands. 

Typical search speed is 50 
articles per second, even for 
complicated 16-parameter 
search expressions. Sorting 
speed is 40 articles per second 
for concurrent sorting on three 
different fields. Information for 
up to 1000 articles may be 
stored on a single disk. 

The Quick-Search Librarian 
costs $75; the instruction 
manual may be purchased 
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separately for $5. Interactive 
Microware, Inc., PO Box 771, 
State College, PA 16801. 
Reader Service number 482. 



Lazycoder Screen 

Lazycoder, from Nelson 
Data Resources, Inc., lets you 
use your screen as an elec- 
tronic blackboard to design 
images or data entry screens, 
using any of 35 built-in design 
functions. 

Once you have designed a 
screen you can print it, gener- 
ate a complete Basic file main- 
tenance program using the 
screen for data entry, put 
screens together into a "slide 
show," create computerized 
educational aides or help sys- 
tems, or use the filing system 
option to enter and retrieve in- 
formation. Lazycoder Screen 
is designed for the program- 
mer, educator, manager, 
salesman, artist and others. 

Lazycoder is- available at an 
introductory price of $125. 
Nelson Data Resources, 900 
South 74th Plaza, Suite 118, 
Omaha, NE 68224. Reader 
Service number 480. 



MoneyTrack 

MoneyTrack, for the IBM 
Personal Computer, has the 
capacity to maintain com- 
plete transaction records for 
small businesses, farms or in- 
vestments as well as the own- 
er's personal accounts. The 
package prepares a variety of 
reports to help meet the re- 
quirements of financial insti- 
tutions and the Internal Rev- 
enue Service, prints check 
forms and greatly simplifies 
the job of bank reconciliation. 

MoneyTrack comes with its 
own operating system, so it is 
ready to use as soon as the 
disk is inserted in the comput- 
er's disk drive. No knowledge 
of programming or computers 
is needed. 

MoneyTrack sells for $450. 
Pacific Data Systems, Inc., 
6090 Sepulveda Blvd., Culver 
City, CA 90230. Reader Ser- 
vice number 488. 



Quick Brown Fox 
Software 

Quick Brown Fox software, 
for the VIC-20 or Commo- 
dore 64, features full-line and 
global edit capabilities, text 
moving, boilerplating, tab 
and margin settings, right 
justification and proportional 
spacing. 

With Quick Brown Fox, you 
can edit even with the 
VIC-20's standard 22-column 
width; this is not possible with 
most other software. 

Quick Brown Fox strategy is 
to develop a complete work 
station (including letter-quali- 
ty printer and 80-column 
board) for less than $2000. The 
Quick Brown Fox word pro- 
cessing package sells for $65. 

Quick Brown Fox, 548 
Broadway, Suite 4F, New 
York, NY 10012. Reader Ser- 
vice number 487. 



VersaForm 

Applied Software Technolo- 
gy has announced that a ver- 
sion of VersaForm is now 
available for the IBM Personal 
Computer. The IBM version 
shares a standard VersaForm 
user interface. Identical com- 
mand structures, reporting 
procedures, screen display 
formats and file maintenance 
routines allow existing Ver- 
saForm users to implement 
their form templates on an 
IBM PC without modification. 

VersaForm, a forms process- 
ing database, is specifically 
tailored to handle common 
business forms associated 
with most business opera- 
tions. Utilizing the familiar 
structure of paper forms, the 
system allows an office 
worker to process a form on a 
video display, then format 
and print the data on preprint- 
ed paper forms. 

The IBM PC version, com- 
piled under version IV.O of 
UCSD Pascal, implements 
several hardware features of 
the IBM system. Multi-mode 
reverse video for easier data 
entry, full-function key sup- 
port to speed command selec- 



tions, the use of floppy disk 
drives of up to 400K bytes per 
disk for increased data 
storage capacity and the 
utilization of main RAM 
memory as a logical disk drive 
are standard features of the 
IBM PC version. 

VersaForm for the IBM PC 
sells for $389. Applied Soft- 
ware Technology, 14125 
Capri Drive, Los Gatos, CA 
95030. Reader Service 
number 484. 



Kaleido-Sound 

Passport Designs has an- 
nounced the release of Kalei- 
do-Sound, a real-time graphics 
program that synchronizes to 
any audio input. 

The audio signal from a ste- 
reo, cassette player or a sound 
system can be plugged into 
the Apple II cassette port to 
drive four different kaleido- 
scope patterns, each with a se- 
lectable color scheme. The 
full-color kaleidoscopes 
change color, pattern and lo- 
cation dynamically on a CRT 
monitor, television or video 
screen as the music changes 
frequency and loudness. 

Kaleido-Sound is aimed at 
music listeners, computer 
hobbyists, game enthusiasts 
and others. 

Kaleido-Sound costs $39.95 
and is available from Passport 
Designs, Inc., 1 16 No. Cabrillo 
Highway, Half Moon Bay, CA 
94019. Reader Service num- 
ber 483. 



Financial 
Management Models 

PRO/PAC, Inc., has released 
a series of 1 1 VisiCalc finan- 
cial templates called Finan- 
cial Management Models for 
the Service Firm. Managers in 
such fields as engineering, ad- 
vertising, architecture and 
consulting can use the Finan- 
cial Management Models to 
determine billing rates, esti- 
mate fees, forecast cash 
needs, budget projects, etc. 

The models are set up to be 






1983 



FREE! 

Brand New Catalog 



ith Over 150 Programs 



Instant Software's new catalog is free and it offers 150 of the finest 
programs you can find. At reasonable prices. . .and a variety 
you've never seen before in one catalog. And they're all contained in 
the new 16 page 1983 Instant Software catalog. You'll find: 



ASSEM/ZSIM— 2 great utilities in 
one super package. Assembly lan- 
guage programmers, this package 
solves all your programming prob- 
lems from ASSEM to ZSIM. 

Super Utility Plus — the most 
powerful program of its kind. A 
must for every serious TRS-80* disk 
installation. 

Geography Explorer Series — the ex- 
citing, attention-holding series that 
teaches your children essential geo- 
graphical facts. 

Phaser Blast — phaser- armed 
robots, enemy Hovertanks . . . pre- 
pare for a journey into the war of 
the future. 



Columbia through launch, orbit, 
re-entry and landing. 

Plus dozens of other practical, 
mind-boggling or spine-tingling 
programs. 



And now you can get the new 1983 
Instant Software Catalog absolutely 
free. You don't even have to pay for 
the phone call. Just dial toll free: 



1-800-258-5473 

and ask for your free copy of Instant 
Software s 1983 Catalog. 
It could be the smartest call you'll 
make all year. 



Space Shuttle — experience the ulti- Instant Software. The best software 
mate flight as you pilot America's under the sun. 

Instant Software 

(a subsidiary of Wayne Green Inc.) Route 101 & Elm St. Peterborough, NH 03458 

•TRS-80 is a registered trademark of the Radio Shack division of Tandy Corp. 

Yes, I want a free catalog! Name 

Please send my free copy to: 

Address 




Instant Software aty. 



State. 



Zip. 



Peterborough, NH 03458 USA A subsidiary of Wayne Green Inc. 



The best software under the sun. 



I have a 



computer 



NC017 
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Daisy wheel quality 
without daisy wheel 

expense* 




■ 



You need the quality print that a daisy wheel 
printer provides but the thought of buying one makes your 
wallet wilt. Selectric™ Interface, a step-by-step guide to inter- 
facing an IBM Selectric I/O Writer to your microcomputer, 
will give you that quality at a fraction of the price. George 
Young, co-author of Microcomputing magazine's popular 
"Kilobaud Klassroom" series, offers a low-cost alternative 
to buying a daisy wheel printer. 
Selectric Interface includes: 

♦ step-by -step instructions 

♦ tips on purchasing a used Selectric 

♦ information on various Selectric models, in- 
cluding the 2740, 2980, and Dura 1041 

♦ driver software for Z80, 8080, and 6502 chips 

♦ tips on interfacing techniques 
With Selectric Interface and some background in electronics, 
you can have a high-quality, low-cost, letter-quality 
printer. Petals not included. 

Credit card orders call TOLL-FREE 1-600-258-5473. Or mail your order 
with payment plus $1.50 shipping and handling to: Wayne Green Inc. 
Attn: Retail Book Sales, Peterborough, NH 03458. 
Dealer inquiries invited. 



ISBN 0-88006-051-4 



128 pages 



$12.97 



□ Yes, I want Selectric Interface (BK 7 388). Enclosed is $12.97 per 
copy plus $1.50 for shipping and handling. 

D MASTER □ VISA 



Card # 



Expires 



Signature 
Name 



Address 
City 






State and Zip _^ 

All orders shipped UPS if complete street address it given. 



MS01 



easily modified and adapted 
to the individual firm's needs. 

A 175-page manual is in- 
cluded; each model is ex- 
plained in detail and a 
glossary of key financial 
terms is included. 

The Financial Management 
Models for the Service Firm 
package is available for the 
Apple III with 128K or Apple II 
Plus with 48K; it costs $295. 
PRO/PAC, Inc., PO Box 
219000, Houston, TX 77218. 
Reader Service number 48 1 . 



Plato Courses 

Control Data Corporation is 
offering nine educational 
courses for use on the Apple II 
Plus, Atari 800 and Texas In- 
struments 99/4A microcom- 
puters. Plato computer-based 
education is an interactive 
method of self-paced, one-to- 
one instruction. 

The first nine lessons to be 
offered are Basic Number 
Facts, Whole Numbers, Deci- 
mals, Fractions, Physics: Ele- 
mentary Mechanics, French 
Vocabulary Builder, German 
Vocabulary Builder, Spanish 
Vocabulary Builder and Com- 
puter Literacy: Introduction. 
Some lessons cover elemen- 
tary skills, while others ad- 
dress junior high or senior 
high school skills. 

Initially, the software will 
be sold through the mail for 
$45 for a single lesson and 
$35 for each additional les- 
son. Control Data Publishing 
Company, PO Box 261127, 
San Diego, CA 92126. Reader 
Service number 492. 



The IBM PC Primer 
Series 

The IBM Personal Comput- 
er Primer Series uses the IBM 
Personal Computer to teach 
the functions, features and 
operation of the IBM Personal 
Computer. The package con- 
sists of six stand-alone, self- 
paced learning modules, or 
courses, each of which is easy 
to use. The six modules are 
Major System Components, 
Using the Keyboard of the 
IBM PC, Basic Computer Con- 
cepts, Using the Basic Lan- 
guage, The Disk Operating 
System (DOS) and Problem 
Determination. 



The user will learn termi-| 
nology and concepts that are 
basic to data processing, gain 
an ability to identify major | 
components of the IBM PC, 
develop a short Basic program 
and perform various func- 
tions such as loading the DOS 
and copying disks. 

In addition to the six course 
modules, the package con- 
tains a 143-page workbook. 
The price is $150 per course 
module. Multiple-purchase 
discounts, rental options and 
software maintenance service 
are available. Computer Sys- 
tems Research, Inc., 195 West 
Main St., PO Box 45. Avon, CT 
06001. Reader Service num- 
ber 490. 



C64 File 

RAK Electronics has an- 
nounced C64 File, a multipur- 
pose database management 
system for the Commodore 64 
computer. Minimum require- 
ments for using File are a 
Commodore 64 and cassette 
deck. File will allow you to 
construct, sort, maintain, and 
print out a relatively wide 
range of data types. 

Because of the user-speci- 
fied record format, almost any 
project that requires record 
keeping can be handled. 

File lets you load an exist- 
ing file from cassette or start a 
new data file with the com- 
mand load. Other function 
commands include dump, 
print, add, change, remove, 
sort and quit. C64 File is avail- 
able for $9.95 (plus $2.00 
shipping and handling) from 
RAK Electronics, PO Box 
1585, Orange Park, FL 32073. 
Reader Service number 491. 



Data Capture/PC 

Southeastern Software has 
announced a telecommunica- 
tions program for the IBM Per- 
sonal Computer. The pro- 
gram. Data Capture/PC, can 
be used to communicate with 
mainframes, microcomput- 
ers, bulletin boards and any 
electronic information system 
without the need for compli- 
cated file transfer procedures. 

Data Capture/PC can cap- 
ture data from a remote sys- 
tem and send it directly to a 
disk file. The Capture Buffer 
can also print the data while I 
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capturing it. The program 
can transfer a file and all or 
part of the Capture Buffer to a 
remote system. It can also 
prepare text for transmission 
at a later date. 

Data Capture/PC was writ- 
ten to take advantage of the 
advanced features of the IBM 
PC. The program uses user- 
defined function keys for 
phone numbers, passwords or 
any frequently used com- 
mand sequences. 

Data Capture requires 64K 
RAM, a disk drive and asynch 
communication card or 
equivalent; it sells for $120. 
Southeastern Software, 7743 
Briarwood Drive, New Or- 
leans, LA 70128. Reader Ser- 
vice number 494. 



Priorities 

Big Island Computer Sys- 
tems, Inc., has announced the 
availability of an upgraded 
version of Priorities, a produc- 
tivity increasing tool for pro- 
fessionals and managers. The 
new version 1.11 has more 
printout options, is easier to 
use and is faster than the 
original. 

Priorities 1.11 contains four 
sections: overdue tasks, ap- 
pointments for the day, tasks 
for the day and high-priority 
tasks coming up. A Multi-Day 
report allows flexible report- 
ing through the setting of sev- 
eral values: start date, end 
date, search string (client 
name, work type, etc.) and 
column format. 

Priorities runs on 64K CP/M 
systems and is available on 
eight-inch, single-density 
disks. It costs $ 199. Big Island 
Computer Systems, Inc., PO 
Box 777, Pahala, HI 96777. 
Reader Service number 489. 



Intercom 

Articulate Publications, 
Inc., has announced the re- 
lease of Intercom. InterCom 
is designed to integrate inter- 
active communications into 
existing applications soft- 
ware; it enhances applica- 
tions features and facilitates 
technical support using low- 
cost modem hardware. 

For example, one version of 
InterCom, Medlink, allows 
medical billing microcomput- 
ers to support automatic, "pa- 



perless" processing of insur- 
ance claims. Using InterCom 
and modem hardware, doc- 
tors can submit claim infor- 
mation and make on-line in- 
quiries about paid, pending, 
checkwrite and transmission 
information. 

Accounting programs 
equipped with an InterCom 
version AccountLink can auto- 
matically call the company's 
bank and post deposits to the 
company's account. With In- 
tercom's LegalLink, legal bill- 
ing programs can tie the law- 
yer's office into several na- 
tional legal databases. Inter- 
com lets the lawyer use his 
microcomputer to perform 
valuable research in less time, 
without leaving the office. 

InterCom runs on CP/M sys- 
tems with 64K and is avail- 
able on 5V4 and eight-inch 
disks. 

For more information, in- 
cluding price, contact the In- 
terCom division of Articulate 
Publications, Inc., 2210 Wil- 
shire Blvd., Suite 409, Santa 
Monica, CA 90403. Reader 
Service number 494. 
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Shapes in Color 

Shapes in Color is a Basic 
precision shape drawing pro- 
gram for the Apple II. The pro- 
gram lets you create and com- 
pile shapes that can be drawn 
on a medium-resolution grid 
in various colors, sizes and 
angles. 

The program can be used to 
design shapes ranging from 
unique typography to anima- 
tion. Shapes can be designed 
in the high-resolution colors 
of green, violet, white, orange, 
blue and black. 

Graphics backgrounds can 
be "painted" with free-hand 
brushstrokes and then used 
with moving shapes to gener- 
ate striking effects. Complete 
backgrounds and shapes are 
saved on disk to be reloaded 
for use in other programs. The 
documentation describes 
techniques for writing pro- 
grams using the shapes and 
backgrounds you create. 

Shapes in Color sells for 
$49.95 and requires an Apple 
II or Apple II Plus with 48K, 
one disk drive and color TV 
monitor. Hayden Software 
Company, 600 Suffolk St., 
Lowell, MA 01853. Reader 
Service number 485. 



Leader 

of the 

Pack 



■ o 



1 o 



■ o 



BASF 



SINGLE SIDE 
DOUBLE DENSITY 
W/HUB RING 
48TPI 
LIFETIME 
WARRANTEE 



SOFT. 
10 OR 16 
SECTORS 



BH$0 

rmiiai c cine 



DOUBLE SIDE 
DOUBLE DENSITY 
W/HUB RING 
48TPI 
LIFETIME 
WARRANTEE 



SOFT. 
10 or 16 
SECTORS 



QUAD DENSITY 



SINGLE SIDE 

QUAD DENSITY 96 TPI 

W/HUB RING 

DOUBLE SIDE 

QUAD DENSITY 96 TPI 

W/HUB RING 

LIFETIME 
WARRANTEE 



50* 

SOFT. 
10 OR 16 
SECTORS 



SINGLE SIDE 
SINGLE DENSITY 



LIFETIME 
WARRANTEE 



SOFT 

OR 32 

SECTORS 



SINGLE SIDE 
DOUBLE DENSITY 



LIFETIME 
WARRANTEE 



SOFT 

OR 32 

SECTORS 



DOUBLE SIDE 
DOUBLE DENSITY 



LIFETIME 
WARRANTEE 



SOFT 

OR 32 

SECTORS 



Minimum order 1 

Picked 10 hues if 10 diskettes with sleeves and labels 

Quantity discounts - 100 dedvet 5%. 

1.000 deduct 7%, 5.000 deduct 10% 

All $5 00 pir cast IV, 17.00 pir ciu 8" (cm if 100) 

Fir shipping ill hailliii Cwtliiitiil USA. UPS, ireund 



5V*' 



VINYL STORAGE PAGES 

or 8" 10/S5 



SNAP-IT POWER CENTER 

Turn one outlet into six 

• Shock-safe 

• Unbreakable 

• 1 5 Amp Circuit Breaker ' 

• Lighted On-Off Switch $19.95 



HARDHOLE DISK PROTECTOR! 

Reinforcing rings 

of tough mylar 

protect disk hole 

edge from damage 5'/«" I" 



Applicators (3 $4 

Hardhole Rings (50) $5 jg 



DISK DRIVE HEAD 
CLEANIN6 KITS 

Prevent head 

crashes and i 

ensure error- free 

operation 

5'/a" or 8" 



$19.50 



SFDC- 10 CASSETTES 10/S7 
(All cissettes include boi wi liitltl 

Get 8 cassettes. C-10 
Sonic, and Cassette/8 
Library- Album, 
as illustrated, 
for only $8 






LIBRARY CASES 

8" Kas-sette/10 $2.99 

5%" Mini Kas-sette/10 $2.49 



We also stock at FANTASTIC low prices 

MAXELL 3M DYSAN 

WABASH OPUS 

Floppies. Tape, Data Cartridges. 

Data Cassettes, and Disk Packs 



• Written purchase orders accepted trom government 
agencies ail will rated tirms for nt 30 lay billing. • International orders 
accepted with a 15.00 surcharge fir handling, plus shipping charges • C.O.D. 
requires i 10% deposit. • We accept Visa. Mastercharge, Many Orders, ill 
Certified cbacki • Checks require bank clearances. • All shipments FOB. San 
Diego. • Minimum shipping and handling 2.00. minimum order 10.00. • California 
residents all 6% salts tax. Prices ail terms subject to change without notice • 
All sates subject to availability, acceptance, and verification. • All sales are final. • 
Satisfaction guaranteed or fill refund. 



We also offer printer ribbons, printwheels, type elements, 
equipment covers, power consoles, paper supplies, storage and 
filing equipment, furniture and many other accessories for word 
and data processing systems. Write for our free catalog. 



Orders Only 



800-854-1555 

Information 

619-268-3537 
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DATA PRODUCTS 

(FORMERLY ABM) 



o ■ 
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o ■ 



Modem Hotline (Anytime) ITT TELEX 4992217 

61 9-268-4488 8868 CLAIREMONT MESA BLVD 

Exclusive Monthly Specials SAN DIEGO. CALIFORNIA 92123 
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NEW PRODUCTS 



Edited by Dan Muse 



Printer Control Card 

Optimal Performance has 
released a new aid to owners 
of popular micro printers. 
The Printer Control Code 
Reference Card provides a 
reference to control codes 
and reduces the time spent 
searching through owner's 
manuals. 

The card shows decimal 
and hexadecimal codes need- 
ed to use all printer func- 
tions, as well as key se- 
quences to input these codes 
directly from the Atari key- 
board. The decimal and hex- 
adecimal information is ap- 
plicable to any computer sys- 
tem using the supported 
printers. 

Control information is logi- 
cally organized by printer 
function and provides cross- 
referencing which is useful for 
converting programs written 
for use on one printer to 
another. 

Printers supported by the 
Optimal Performance Printer 
Control Code Reference Card 
include: Atari 825, Centronics 
727, C. Itoh 8510A, Epson 
MX-80, NEC 8023A-C and 
others which use similar con- 
trol code structure. The card 
is available from Optimal Per- 
formance, 14W Kappas Mari- 
na, Sausalito, CA 94965 for 
$3.50. Reader Service num- 
ber 471. 



ZT 1488 

The ZT 1488 GPIB Interface 
allows IBM Personal Comput- 
er users to control IEEE 488 
compatible test and measure- 
ment equipment with the Ba- 
sic language. The controller/ 
interface has a real-time clock/ 
calendar and a socket for an 
optional (Multimodule) I/O 
board. This three-function ca- 
pability fits into one IBM PC 
I/O slot. 

The clock/calendar features 
a battery which ensures 
against loss of time from shut- 
downs up to two years in dur- 
ation. User-programmable in- 
terrupts from the clock can be 




till 

nv 

Ziatech Corporation 




The ZT 1488 multifunction GPIB interface from Ziatech 
Corp. 



used to set measurement in- 
tervals and produce alarms 
for starting service routines. 

Basic language support is 
an important feature of ZT 
1488. A test or measurement 
system can be designed, or 
changed, in Basic by noncom- 
puter-oriented users. More ex- 
perienced users can access 
the ZT 1488 using the driver 
subroutines supplied in the 
optional software package. 

The ZT 1488 sells for $485. 
Ziatech Corporation, 3433 
Roberto Court, San Luis 
Obispo, CA 93401. Reader 
Service number 475. 

Avatar Terminal 
Converter 

The Avatar TCI Terminal 
Converter transforms any 
CRT terminal into a personal 
computer system that pro- 
vides local processing, data 
storage and bidirectional data 
transfer functions. 

The terminal converter fea- 
tures a universal data han- 
dler. CP/M disk conversion 
and ASCII file transfer 
utilities. 

The TCI requires no sys- 
tem modification and main- 
tains complete CRT compati- 
bility with the host CPU. 

The Avatar TCI Converter 
is equipped with 64K bytes of 
volatile and nonvolatile RAM 



and 4K bytes of EPROM. The 
converter is installed on-line 
between a CRT and host com- 
puter; single or dual 5!4-inch 
disks provide storage up to 
4 10K bytes per drive. Options 
include a 20 m A adapter cable 
and parallel (Centronics-type) 
printer interface. 

The Avatar TCI Terminal 
Converter is priced beginning 
at $1795, depending on con- 
figuration and options. 3R 
Computers, 18 Lyman St.. 
Westboro. MA 01581. Reader 
Service number 474. 

MicroMouse 

The MicroMouse is a reli- 
able and rugged input device 
for microcomputers. 

A mouse is a pointing de- 
vice with two pushbutton 
switches on top. The pushbut- 
ton switches are used to initi- 
ate a computer action at the 




The MicroMouse is a rugged 
and reliable input device for 
microcomputers. 



identified screen location. For 
example, in a word process- 
ing application, the cursor is 
moved over a letter in a word, 
and a button is pushed to de- 
lete that letter. 

In a graphics application, a 
line is drawn by first moving 
the cursor to a location on the 
screen. The location is identi- 
fied as the beginning of a line 
by pushing a button. Then the 
cursor is moved to another lo- 
cation and a button is pushed 
to identify the end of the line. 
The computer then draws a 
line between the two points. 

The MicroMouse costs $180. 
3G Company Incorporated, 
Rt. 3, Box 28D, Gaston, OR 
97119. Reader Service 
number 473. 



The Voice Box 

The Voice Box is a low-cost, 
unlimited vocabulary, pro- 
grammable speech synthesiz- 
er for personal computers. 
The Voice Box works with the 
Apple II and II Plus, and Atari 
400/800 computers. The unit 
converts typed or stored text 
into speech and sound effects. 

The Voice Box comes with 
disk or cassette pronunciation 
dictionaries for thousands of 
commonly used words and 
word fragments. The box can 
also be programmed for an 
unlimited number of pronun- 
ciations for unusual words, 
names, foreign languages and 
sound effects. 

The Voice Box is available 
in two models. The AL-5001 
for the Atari 400/800 is a 
small box that plugs directly 
into the serial port. It talks di- 
rectly through your TV set 
and eliminates the need for 
special interfaces, external 
speaker, power supply or con- 
nectors. This model costs 
$169 and comes in disk and 
cassette versions; 16K and 
32K programs are available. 

The AL-3001 for the Apple 
II and Apple II Plus is a slot- 
independent card that in- 
cludes a speaker and a ROM 
with standard pronunciation 
dictionaries to avoid having 
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2MHZ 6809 SYSTEMS 

GIMIX offers you a variety to choose from! 

138 MB WINCHESTER SYSTEM $17,498.99 



HARDWARE FEATURES: 

• 2MHz 6809 CPU 

• 512KB Static RAM 

• 8 RS232C Serial Ports 

• 2 Parallel Ports 
SOFTWARE FEATURES: 

• OS-9 LEVEL TWO Multi-User 
Operating System 



• DMA Double Density Floppy Disk Controller 

• Dual 8" DSDD Floppy Disk System 

• Dual Winchester Subsystem with 
Two19 MB 5 1 /4" Winchester Drives 

• OS-9 Text Editor 

• OS-9 Assembler 



• OS-9 Debugger 

19 MB WINCHESTER SYSTEM $8998.09 



HARDWARE FEATURES: 

• 128K Static Ram 

• 2MHz 6809 CPU 

• 19 MB 5 1 /4" Winchester DMA Subsystem 
SOFTWARE FEATURES: 

• OS-9 LEVEL TWO Multi-User 
Operating System 

• OS-9 Text Editor 

128KB MULTI-USER SYSTEM 



• 4 RS232C Serial Ports 

• 1 MB 5V4" Floppy Disk Drive 

• DMA Double Density Floppy Disk Controller 

• OS-9 Debugger 

• OS-9 Assembler 



$6997.39 



HARDWARE FEATURES: 

• 2MHz 6809 CPU • 2 RS232C Serial Ports 

• DMA Double Density Floppy Disk Controller • Dual 8" DSDD Floppy Disk System 

• 128KB Static Ram 

SOFTWARE FEATURES: Your choice of either UniFLEX or OS-9 LEVEL TWO. Both are Unix-like 
Multi-User/Multi-Tasking Operating Systems. 

56KB FLEX/OS-9 "SWITCHING" SYSTEM $4148.49 

HARDWARE FEATURES: 



• 2MHz 6809 CPU 

• 56K Static Ram 

• 2 RS232C Serial Ports 



• DMA Double Density Floppy Disk Controller 

• 2 Built-in 5 1 /4" 40tr DSDD Disk Drives 

(80 Track DSDD Drive Option . . add $400.00) 



SOFTWARE FEATURES: 

• GMXBUG monitor — FLEX Disk Operating System 

• OS-9 LEVEL ONE Multi-tasking operating system for up to 56K of memory 

WINCHESTER SUBSYSTEMS 

Winchester packages are available for upgrading current GIMIX 6809 systems equipped with DMA controllers, at least one 
floppy disk drive, and running FLEX, OS-9 LEVEL ONE or OS-9 LEVEL TWO. The packages include one or two 19MB (unformat- 
ted) Winchester drives, DMA Hard Disk Interface, and the appropriate software drivers. The Interface can handle two 5 1 /4 f 
Winchester Drives, providing Automatic Data Error Detection and Correction: up to 22 bit burst error detection and 1 1 bit burst 
error correction. 

Dual drives can be used together to provide over 30 MBytes of on line storage -- or use one for back-up of the other. (More 
convenient and reliable than tape backup systems. 

#90 includes one 19MB Drive, Interface, and Software $4288.90 

#91 includes two 19MB Drives, Interface, and Software $6688.91 

Contact GIMIX for systems customized to your needs or for more information. 
50 HZ Export Versions Available 



GIMIX Inc. reserves the right to change pricing and product 
specifications at any time without further notice. 

GIMIX* and GHOST* are registered trademarks of GIMIX Inc. 

FLEX and UniFLEX are trademarks of Technical Systems Consultants Inc 

0S-9 is a trademark of Microware Inc. 

Circle 22 on Reader Service card. 



1337 WEST 37th PLACE 

CHICAGO, ILLINOIS 60609 

(312)927-5510 

TWX 910-221-4055 



Gimix 



inc. 



1982 GIMIX Inc. 
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Micro Power Bench 




Single Switch Control of CPU and Peripherals 
Built in circuit breaker protects your system 
Four power expansion outlets 
Choice of high quality oak or walnut 
Compatible with IBM, APPLE, TRS-80 and others 

Order Direct 

800-343-431 1 

Master Charge and Visa Accepted 

CAB-TEK, Inc. 

Riverside St., Nashua NH 03062 

CIVILIZING COMPUTERS 





ACOUSTIC ENCLOSURE *99! 

ES INVITED 
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ITS YOUR MOVE 

■ * MAKE IT NOW 



iTi 



CARTRIDGE RIBBONS FOR EPSON 



MX- 100 



MX-80 



HR; 



> Ea \J>1 C. "O E 

MINIMUM ORDER OF 3 RIBBONS 

A 



MEMOREX DISKETTES 

5V4 SINGLE SIDE-DUAL DENSITY 

\ 10 for $27.99 



LABEL SPECIAL $2 99/M 6M m r 

1 ACROSS 3Vi x 'V, 6 CONTINUOUS lABL 



ALL ABOVE PRICES INCI UDF SHIPPING i 



Dk35 



Toll Free 800-343-7706 5V^S? Ma tu **> * r *>&* 

P.O Box 103 Randolph, Ma 02 >6b 

WE ACCEPT MASTERCARD AND VISA 

MASS. RESIDENTS ADD 5% SALES TAJ 




The Voice Box offers low-cost, 
programmable speech syn- 
thesis for Atari and Apple 
computers. 



to load a disk; however, 
custom dictionaries can still 
be put on disk. This model 
has the capability to sing 
songs in any key. The 
AL-3001 is priced at $215. 

The Alien Group, 27 West 
23rd St., New York, NY 
10010. Reader Service num- 
ber 472. 



JR AM Memory 
Expansion Board 

The JRAM Memory Expan- 
sion Board is an IBM PC com- 
patible memory board that al- 
lows you to break through the 
IBM 640K memory barrier. 
JRAM comes with 512K 
bytes. 

With the JRAM board. Tall 
Tree Systems offers software 
to control a hardware pager. 
The software, JEL and 
JFORMAT, creates an elec- 
tronic disk which uses all 
RAM over 64K bytes to emu- 
late a floppy disk. 

With JRAM in floppy emu- 
lation mode, all related files 
can be loaded into RAM and 
no time-consuming disk ac- 



cess is necessary. The size of 
this electronic disk can be up 
to 16 megabytes. Memory is 
relocated on any 64K seg- 
ment boundary and can also 
be assigned to PC DOS. 

JRAM sells for $1200; JEL 
and JFORMAT are available 
separately. Tall Tree Sys- 
tems, 1036 Los Altos Ave., 
Los Altos, CA 94022. Reader 
Service number 470. 

The Brother HR- 1 

The Brother HR-1 daisy 
wheel printer, designed espe- 
cially for word processing ap- 
plications, offers the perfor- 
mance and features not found 
in other printers. The Brother 
HR-1 has one-touch inter- 
changeable cassette-type daisy 
wheel and ribbon for ease of 
operation. A tractor option, 
which enables conversion to 
fanfold in seconds, and a dual 
warning system of sight and 
sound to signal "paper out" 
and "ribbon end" are also 
offered. 

The Brother HR-1 can han- 
dle memos, forms and re- 
ports. With bidirectional 
printing, the HR- 1 can handle 

paper up to 16V2 inches wide, 
and it interfaces with QUME 
Sprint 3, RS-232C and Cen- 
tronics parallel. 

The cost of the printer 
ranges from $1 150 to $1250. 
Dynax, a division of 
Kanematsu-Gosho Inc., 333 
So. Hope St., Suite 2800, Los 
Angeles, CA 90071. Reader 
Service number 469. 

The Critical 
Connection 

The Critical Connection 




The 512K JRAM Memory Expansion Board from Tall Tree 
Systems. 
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The Brother HR-1 daisy 
wheel printer from Dynax. 

(also known as the CP/M- Atari 
Connection) makes it possible 
for either an Atari 400 or 800 
to connect to a CP/M system; 
this allows Atari owners to 
use the CP/M system's print- 
er, disk drives and keyboard. 

The Critical Connection 
consists of all the hardware 
necessary to connect an 
RS-232 serial port on a CP/M 
system to an Atari disk/print- 
er port up to 50 feet away. 
The Critical Connection has 
an eight-inch single-density 
disk with the software neces- 
sary to make the CP/M disk 
drives, printer and keyboard 
replace their regular Atari 
counterparts. 

To use the Critical Connec- 
tion, you must have a com- 
plete CP/M system and either 
the Atari 400 or 800. The Crit- 
ical Connection costs $175 
and is available from USS En- 
terprises, 6708 Landerwood, 
San Jose, CA 95120. Reader 
Service number 467. 

Portable 
Color/Graphics 

Computer System 

The Portable Color/Graph- 
ics Computer System is de- 
signed for Personal Computer 
users who need the system 
mobility and accessibility of a 
self-contained PC system with 



optional Color/Graphics CRT 
display for remote interac- 
tive computing in business or 
field use. 

The Portable Color/Graph- 
ics Computer maintains IBM 
systems compatibility with 
the standard Personal Com- 
puter and utilizes current IBM 
software, including DOS or 
CP/M 80/86 operating 
systems, Basic, Fortran, 
Pascal or Cobol compilers and 
IBM graphics applications 
programs. 

The unit comes in a high- 
durability portable carrying 
case or stylized desktop enclo- 
sure. The prices range from 
$3,088. Computer Systems, 
26401 Harper Ave., St. Clair 
Shores, MI 4808 1 . Reader Ser- 
vice number 468. 



I Talk II 

The I Talk II is a speech syn- 
thesizer designed specifically 
for the Atari 400/800. 

The synthesizer comes 
complete and ready to plug in. 
It has four voice frequencies 
and an unlimited vocabulary. 
The I Talk II will speak while 
action graphics and sound ef- 
fects are being executed. The 
unit comes with a free spell- 
ing game called Wordblaster. 
This arcade-style educational 
game can be programmed to 
challenge all age groups. 

The I Talk II will operate 
with disk, cassette and other 
accessories while connected. 
The unit comes with com- 
plete phonetic speech diction- 
ary to help you make almost 
any word or sound. 

For a limited time the I Talk 
II costs $199. Greenbrier Mar- 
keting International Inc., 
8225 East Rovey, Scottsdale, 
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The Portable Color/Graphics Computer, from Computer 
Systems, provides mobility for IBM PC users. 



PractiCalc VIC - 20 1 6K RAM 

The extraordinary electronic shreadsheet program 
that does formula calculations, replicates formulas and 
data, has adjustable column width and numeric format, 
over 20 mathematical functions, alpha and numeric 
sorting, prints, and saves spreadsheets. Tape and disk 
versions available $35.00 

Sensational and International Software 
lor Unexpanded VIC-20. 

FLYSNATCHER - You travel the Australian bush. Your 
only source of nourishment is flies. Your mission is to 
avoid the weasel trying to devour you 
and survive $9.95 

FLOWER POWER - A flower is trying to exists in the 
Sahara Desert. You are its sole source of nourishment. 
Can it depend on you? $9.95 

MISSILE ATTACK and SUB COMMAND - (2-game 
pack) - You have 3 probe ships to destroy bat-like 
mutants that have evolved from the effects of a 
nuclear war. Beware!!! $9.95 

SPLATMAN - A crew of 10 men are repairing the 
London Bridge. Can you prevent the horrors of an 
instant death which will be caused by 
them falling? $9.95 

Sinclair Timex 1 000 1 6K RAM Required 

MUGS Y - You are the boss of a Chicago gang operating a 
protection racket. Can you survive rival gangs, the 
cops, and Nick the Greek? $6.95 

MURGATROYDS REVENGE - The fiendish Murgatroyds 
are on the warpath again. You must fight off their 
attack with mines, superglue, decoys, 
and more!! $9.95 

Other programs for the VIC-20 or SINCLAIR TIMEX 1000 
in the areas of home use, business applications educa- 
tional needs, and other games are available. 

Order direct by calling 1-800-343-1078. 



We're looking for new software 

CSA is searching for programmers who are 
creating software for Commodore, Timex, or 
Atari. We offer you an immediate, wide distri- 
bution network. Contact us at the address 
below. 

r 

We're looking for new dealers 

CSA is a distributor for U.S. and foreign 
software. Call or write us for a complete list of 
programs. 



COMPUTER 



50 Teed Dr., Randolph, 

Massachusetts 02368 

617-961-5700 
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AZ 85253. Reader Service 
number 466. 

WIN 5-IBM 

Computer Dynamics has an- 
nounced WIN 5-IBM, a high-re- 
liability, high-performance, 
five-megabyte hard disk sub- 
system for the IBM PC. 

The WIN 5-IBM is a com- 
plete subsystem ready to op- 
erate with the IBM PC under 
MS-DOS. The unit features an 
environmentally sealed Win- 
chester drive with error detec- 
tion and correction and a 4.8 
megabyte data transfer rate. 

The WIN 5-IBM is external 
to the IBM PC, eliminating 
any heat buildup problems 
that have been experienced 
with internally mounted 
units. The WIN 5-IBM costs 
$1695. Computer Dynamics, 
Inc., 105 South Main St., 
Greer, SC 29651. Reader Ser- 
vice number 462. 

SP-2000 80 Column 
Printer 

The SP-2000 is an 
80-column, rack mountable 
printer from Syntest Corpora- 
tion. Microprocessor control 
and EPROM program memo- 
ry allows fbr special functions 
such as multiple-size printing, 
tabs, and multiple line feeds. 

The printer features 
100-characters-per-second 
speed, 1000-character buffer; 
custom software for special 
applications; 5x7 dot matrix 
impact printing; 64-character 
ASCII subset; and removable 
front panel for easy paper and 
ribbon replacement. 

The SP-2000 80-column 
printer costs $925. Syntest, 
169 Millham St.. Marlboro, 
MA 01752. Reader Service 
number 464. 




The WIN 5-IBM is afive-megabyte hard disk subsystem for 
the IBM PC. The product is manufactured by Computer Dy- 
namics, Inc. 



Four Add-Ons for 
Sinclair 

Memotech Corporation has 
announced four add-ons for 
the Timex-Sinclair 1000 and 
ZX81 computers: a 32K RAM 
Pak, a high-resolution graph- 
ics pak, a Centronics parallel 
printer interface and an 
RS232 interface. 

The 32K RAM Memopak 
provides a full 32K of directly 
addressable RAM to Sinclair 
computers. It lets Sinclair 
owners execute sophisticated 
programs and store databases. 
It is also compatible with Sin- 
clair's or Memotech's 16K 
RAM to give a full 48K of RAM. 

The Memopak High Resolu- 
tion Graphics contains a 2K 
EPROM monitor, holding a 
full range of graphics subrou- 
tines which can be called up 
either by Basic USR function 
or by machine code. It pro- 
vides fully programmable 
high-resolution capabilities 
(192x248 pixels). 

The Memopak Centronics 
Parallel Printer Interface en- 
ables Sinclair computers to be 
used with a wide range of dot 
matrix and daisy wheel print- 




ers (printers which accept 
Centronic parallel input). It is 
fully compatible with Sinclair 
Basic. The printer is activated 
by the Basic commands LList, 
LPrint and Copy. The inter- 
face allows for full 80-column 
capability. Lowercase charac- 
ters can be printed by using 
the inverse character set. 

The Memopak RS232 Print- 
er Interface lets Sinclair com- 
puters communicate along 
standard industry lines with 
other computers and periph- 
erals, including modems. The 
interface enables Sinclair 
computers to be used with a 
wide range of dot matrix and 
daisy wheel printers which 
accept serial RS232 input. 

The 32K RAM Memopak is 
priced at $109.95, the High 
Resolution Graphics Memo- 
pak at $144.95 and the Cen- 
tronics and RS232 Paks at 
$104.95 and $139.95, respec- 
tively. Memotech Corpora- 
tion, Customer Services, 
7550 West Yale Ave., Denver, 
CO 80227. Reader Service 
number 461. 



Color Chart 

Color Chart is a color video 
RAM board designed for Com- 
modore systems. The 2V2 x 5- 
inch board plugs into a 2532 

ROM socket. Two control 
wires clip to read/write sig- 
nals in the system and con- 
vert the ROM socket into a 4K 
video RAM. 

Color Chart can be operated 
in eight different modes rang- 
ing from an alphanumeric 
32 x 16 display with built-in 
character generator to a high- 
resolution graphics mode 
with 128 X 192 pixels; up to 
eight different colors are avail- 
able depending on the mode. 

Color Chart can be used to 
present independent color 
graphics displays on a 
PET/CBM while the main 
screen displays correspond- 
ing text; business graphs and 
game graphics can be dis- 
played. 

Color Chart sells for 
$139.95. CGRS Microtech, 
PO Box 102, Langhorne. PA 
19047. Reader Service num- 
ber 463. 

The Sourcebook 

Information Sources, Inc., 
has published a guide for 
computer owners called 
Small Systems Software and 
Services Sourcebook. 

The Sourcebook is a result 
of a two-year study and de- 
scribes in detail and in non- 
technical terms the applica- 
tions and limitations of hun- 
dreds of programs. 

The Sourcebook is over 500 
pages long and is designed to 
help you avoid buying soft- 
ware programs that don't fill 



The SP-2000 dot matrix 80-column printer from Syntest Corpo- 
ration features 100 cps and a price tag under $1000. 
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Color Chart, from CGRS Microtech, is a color video RAM 
board for the Commodore PET. 
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SOFTWARE 



^ = New items 

ASHTONTATE 

dBASE II call for price ($4??) 



CP/M 



ARTIFICIAL INTELLIGENCE ' 

Medical(PAS-3) $849 

Dental (PAS-3) $849 

ASYST DESIGN*/ FRONTIER 

Prof Time Accounting $549 

General Subroutine $269 

Application Utilities $439 

DIGITAL RESEARCH® 

CP/M 2.2* 

NorthStar $149 

TRS-80 Model II 
(P+T) $159 

Micropolis $175 

CP/M-lntel MDS $135 

• PL/1-80 $449 

BT-80 $179 

MAC $ 85 

RMAC $179 

Sid $ 65 

2-Sid $ 90 

Tex $ 90 

DeSpool $ 49 

CB-80 $459 

CBasic-2 $ 98 

Link-80 $ 90 

FOX A GELLER 

Quickscreen $135 

Ouickcode $265 

dutil $ 65 

MICRO-AP* 

S-BasiC $269 

Selector IV $295 

Selector V $495 

MICRO DATA BASE SYSTEMS® 

HDBS $269 

MDBS $795 

DRS or QRS or RTL $269 

MDBS PKG $1999 

MICROPRO® 

* WordStar $279 

Customization Notes $449 

Mail-Merge $ 99 

WbrdSfar/MaiY-Merge $369 

DataStar $249 

WordMaster $119 

SuperSort I $199 

• Spell Star $139 

CalcStar $259 

MICROSOFT* 

s Basic-80 $199 

Basic Compiler $329 

Fortran-80 $349 

Cobol-80 $589 

M-Sort $175 

Macro-80 $144 

Edit-80 $ 84 

MuSimp/MuMath $224 

MuLisp-80 $174 

FPL: Bus Planner $595 

ORGANIC SOFTWARE® 

TextWriter III $111 

DateBookll $269 

Milestone $269 

OSBORNE® (McGraw/Hill) 
General Ledger $ 59 




SAVE $255 ON PRODUCTIVITY PAC #3! 

Everything you need: a word processor, spreadsheet and 
database. And a phenomenally low, low price! 

Regular 
Retail Discount 

$300 $270 

$ 99 $ 50 

$295 $275 

$B93 $5$5 

SPECIAL COMBINATION PRICE: $439 

Offer good to the end of the month of publication of this 
magazine. Call for our other PAC prices. 



Final Word 
Plannercalc 
Condor I 



Acct Rec/Acct Pay $ 59 

Payroll w/Cost $ 59 

All 3 $129 

All 3 + CBASIC-2 $199 

Enhanced Osborne 

(vandatta) 

(Includes CBasic) $269 

PEACHTREE' 

General Ledger $399 

Acct Receivable $399 

Acct Payable $399 

Payroll $399 

Inventory $399 

Surveyor $399 

Property Mgt $799 

CPA Client Write-up $799 

P8 Version Add $234 

MagiCalc $269 

Other less 10% 

STAR COMPUTER SYSTEMS 
s G/L, A/R. A/P Pay $ 349 

AM 4 $1129 

Legal Time Billing $ 849 

Property Mngmt $ 849 

STRUCTURED SYSTEMS® 

Business Packages, 
Call for Price 

SORCIM* 

s SuperCalc $249 

Trans 86 $115 

Act $157 

SUPERSOFT* 

Ada $270 

Diagnostic I $ 49 

Diagnostic II $ 84 

Disk Doctor $ 89 

Forth (8080 or Z80) $149 

Fortran $219 

Fortran w/Ratfor $289 

C Compiler $225 

Star Edit $189 

Scratch Pad $266 

StatsGraph $174 

Analiza II $ 45 

Dataview $ 1 74 

Disk Edit $ 89 

Encode/Decode II $ 84 

Optimizer $1 74 

Super M List 68 

Term II $179 

Zap Z-8000 $450 

Utilities I $ 54 

Utilities II $ 54 

ACCOUNTING PLUS 

1 Module $385 



4 Modules $1255 

All 8 $4500 

UNICORN® 

Mince $149 

Scribble $149 

Both $249 

The Final Word $270 

WHITESMITHS® 

C " Compiler $600 

Pascal (incl "C") $850 

"PASCAL" 

* Pascal/MT+ Pkg $429 

Compiler $315 

SpProg $175 

Pascal/Z $349 

Pascal/UCSD 4.0 $670 

Pascal/M $355 

Tiny Pascal $ 76 

DATA BASE 

FMS-80 $894 

dBASE II $595 

* Condor I $275 

Condor II $535 

FMS-81 $445 

"WORD PROCESSING" 

WordSearch $179 

^SpellGuard $199 

Peachtext $289 

Magic Spell $269 

Spell Binder $349 

Select $495 

The Word $ 65 

The Word Plus $145 

Palantier-I (WP) $385 

"COMMUNICATIONS' 

Ascom $149 

BSTAM $149 

BSTMS $149 

Crosstalk $139 

Move-it $ 89 

"OTHER GOODIES 

Micro Plan $419 

Plan 80 $269 

Target (Interchange) $125 

Target (Planner) $189 

Target (Task) $299 

Plannercalc $ 50 

Tiny "C" $ 89 

Tiny "C" Compiler $229 

Nevada Cobol $1 79 

MicroStat $224 

Vedit $130 

MiniModel $449 

StatPak $449 

Micro B+ $229 

Raid $224 






String/80 $ 84 

String/80 (source) $279 

ISIS CP/M Utility $199 

Lynx $199 

Supervyz $ 95 

ATI Power $ 75 

Mathe Magic $ 95 

CIS COBOL $765 

ZIP MBASIC. CBASIC $129 

Real Estate Analysis $ 1 1 6 



APPLE II 



BRODERBUND 

G/L (with A/P) $444 

Payroll $355 

INFO UNLIMITED® 

EasyWriter (Prof) $1 55 

Datadex $129 

EasyMailer (Prof) $134 

Other less 15% 

MICROSOFT® 

Softcard (Z-80 CP/M) $239 

Fortran $ 1 79 

Cobol $499 

Tasc $139 

Premium Package $549 

RAM Card $129 

MICROPRO® 

Wordstar $199 

MailMerge $ 99 

Wordstar/MailMerge $349 

SuperSort I $159 

Spellstar $129 

CalcStar $175 

DataStar $265 

VISICORP® 

Visicalc3.3 $189 

Desktop/Plan II $219 

Visiterm $ 90 

Visidex $219 

Visiplot $180 

Visitrend/Visiplot $259 

Visifile $219 

Visischedule $259 

PEACHTREE® 

G/L, A/R, A/P Pay or 

Inventory (each) $224 

Peach Pack P40 $795 

SOFTWARE DIMENSIONS, INC. 

Accounting Plus II, 
G/L.AR.ARor 

Inventory (each) $385 

(Needs G/L to run) 



OTHER GOODIES 

Super-Text II 



$127 



LOWER PRICES, COME 
HELL OR HIGH 



Data Factory $134 

DB Master $184 

Versaform VS1 $350 

VH1 $445 



16-BIT SOFTWARE 



WORD PROCESSING 

IBM PC 

s Wordstar $279 

^Spellstar $175 

Mailmerge $109 

Easywriter $314 

Easyspeller $159 

Select/Superspell $535 

Write On $116 

Spellguard 
(also available for 

8" 8086 systems) $229 

SP Law 

(for Spellguard) $115 

Textwriter III $189 

Spellbinder $349 

Final Word $270 

LANGUAGE UTILITIES 
IBM PC 

Crosstalk $174 

BSTAM $149 

BSTMS $149 

8" 16-BIT SYSTEMS 

<s Pascal MT+ /86, SSP $679 

CBasic 86 $294 

Pascal M/86 $445 

Act 86 $157 

Trans 86 $115 

XLT86 $135 

18-BIT 8" AND DISPLAYWRITER 

CP/M 86 $294 

MP/M 86 $585 

OTHERS 

IBM PC 

SuperCalc $269 

VisiCalc $219 

Easyfiler $359 

Mathemagic $ 89 

CP/M Power $ 65 

Condor 21 $265 

Condor 22 $535 

Condor 23 $895 

Condor 20Q $175 

Condor 20R $265 

Statpak $449 

Optimizer $174 

Desktop Plan II $219 

Desktop Plan III $259 

Visidex $219 

Visitrend $259 

Many others available for use 
with the Baby Blue Board®" 

8 16 BIT SOFTWARE 

SuperCalc $269 

CP/M Power $ 65 



FORMATS AVAILABLE 



8" single density 

8" OS I 

Superbrain 

Micropolis/Vector Graphic 

NorthStar Horizon 

NorthStar Advantage 

Osborne 

Heath/Zenith 

Cromemco 

Televideo 

Xerox 820 

Dynabyte 

Hewlett-Packard 125 

NEC 

Eagle 

Apple ll/lll 

Otrona 

TRS-80 Model l/ll/lll 

DEC VT-180 

Altos 

CP/M-86 

IBM PC 




Circle 250 on Reader Service card. 



ORDERS ONLY • CALL TOLL FREE • VISA • MASTERCHARGE 

U.S. 1-800-421-4003 • CALIF. 1-800-252-4092 

Outside Continental U.S.— add $10 plus Air Parcel Post • Add $3.50 postage and handling per each item 
• California residents add 6Y 2 % sales tax • Allow 2 weeks on checks. COD. $3.00 extra • Pricessubject tochange 
without notice. All items subject to availability • ®— Mfgs. Trademark. Blue Label $3.00 additional per item. 

CP/M is a registered trademark of DIGITAL RESEARCH, INC. 

THE DISCOUNT SOFTWARE GROUP 

6520 Selma Ave. Suite 309 • Los Angeles, Ca. 90028 • (213) 837-5141 

Infl TELEX 499-0446 DISCSOFT LSA • USA TELEX 194-634 (Attn: 499-0446) 

TWX 910-321-3597 (Attn: 499-0446) 
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Circle 140 on Reader Service card. 

A OMNITEK COMPUTERS INTERNATIONAL, INC. A 
1 300 MAIN STREET TEWKSBURY, MASS 

617-851-4580 

Smith-Corona Daisy Wheel Printer 589.00 

Verbatim 5.25" D.L 25.00 

I6K RAM KITS 1 3.00 

OkicUta Mlcrollne 80 309.00 

OkkUta Mlcrollne 82A 4 19.00 

OkkUta Mlcrollne 83A 649.00 

B.M.C. BS.G Monitor 89.00 

Epson MX 80 FT 509.00 

Epson MX-100 689.00 

Radio Shack Mill w/48K 879.00 

Radio Shack Mill w/48K and 2 40T dr 

1649.00 and RS232 1739.00 

40 track economy drive Power Supply 

with case 179.00 

Tandon drives with Power Supply and case 

40 track single head 249.00 

dual head 3 39.00 

80 track single head 299.00 

dual head 399.00 

5.25" Power Supply and case 39.00 

8" Power Supply and case 99.00 

CENTRONICS 739 Printer 469.00 

One Bytewriter D.W 745.00 
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* Omnitek Computers International Inc. * 
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A 

A 
A 

A 



TRS-80 is a reg. trademark of Tandy Corp. 
Prices are for mall order only TERMS: Check, 
money order. Mastercard and Visa accepted. 
F.O.B. Tewksbury-frelght extra. Mass residents add 
5% sales tax. Write for FREE CATALOG. 



A 

A 
A 
A 
A 



e*e 9*9 0*0 ••• ••• •*• ••• e^e ^^9 ^^9 9^9 ^^w ^^9 ^^w 9^9 ^^w ^^9 ^^w ^^9 ^^9 ^^w 



is HARD COPY STORAGE Q problem? 




MICROCOMPUTING, as thick as it 
is, is more like a floppy when it comes 
to standing on the bookshelf. Try the 
MICROCOMPUTING Library 
Shelf Boxes. . .sturdy corrugated 
white dirt- resistant cardboard boxes 
which will keep them from flopping 
around. We have self-sticking labels 
for the boxes, too, not only for MI- 
CROCOMPUTING, but also for 73 Magazine, 80 
MICRO. . and for CQ, QST, Ham Radio, Personal Comput- 
ing, Radio Electronics, Interface Age, and Byte. Ask for what- 
ever stickers you want with your box order. They hold a full year 
of MICROCOMPUTING, 80 MICRO ... or 73 Magazine. Your 
magazine library is your prime reference; keep it handy and keep 
it neet with these strong library shelf boxes. One box (BX-1000) is 
$2.00, 2-7 boxes (BX-1001) are $1.50 each, and eight or more 
boxes (BX-1002) are $1.25 each. Be sure to specify which labels 
we should send. Have your credit card handy and call our toll- 
free order number 800-258-5473, or use the order card in the 

back of the magazine and mail to: 

TM 

MICROCOMPUTING 

Peterborough nh 03458 

Att: Book Sales Shipping & Handling: $2 00 per order $10.00 foreign airmail 




The Network Inquirer is a new handheld computer from 
The Business Computer Network. 



all your computing needs. 

The Sourcebook is available 
at a one-year subscription rate 
of $125. Information Sources, 
Inc., 1807 Glenview Road, 
Glenview, IL 60025. Reader 
Service number 460. 

Network Inquirer 

The Business Computer 
Network Corporation has in- 
troduced a handheld comput- 
er called the Network In- 
quirer. The small computer 
enables users to access hun- 
dreds of public databases 
merely by selecting the net- 
work desired from a menu 
and depressing the appropri- 
ate selection number. At this 
point, the Network Inquirer 
dials the requested network 
and logs on and off or redials 
the network automatically. 
No programming or network 
experience is required. 

Another feature provided 
by the Network Inquirer is 
electronic mail. This system 
lets you send correspon- 
dence to other users 
"on-line." The information 
can also be received by the 
Inquirer automatically in its 
own electronic mailbox for 



retrieval at a later time. 

The Network Inquirer costs 
less than $100 and includes 
manuals and runbooks. The 
Business Computer Network, 
211 South 4th St., Basin, WY 
82410. Reader Service num- 
ber 465. 



VersaWriter 

Versa Writer is a Digitizer 
Drawing System for the IBM 
Personal Computer. The Ver- 
saWriter Drawing Tablet 
plugs directly into the IBM PC 
Game Control Adapter's con- 
nector and allows immediate 
entry of graphics to the IBM 
PC's 320 x 200 and 640 x 200 
screens. No expansion slot 
space is required; software is 
provided. 

Over 30 graphics com- 
mands and more than 100 
color options are available. 
Graphics produced with the 
VersaWriter can be saved on 
disk and printed as hardcopy 
on an MX 80 printer. 

The IBM VersaWriter is 
available for $299. Versa 
Computing, Inc., 3541 Old 
Conejo Road, Suite 104, New- 
bury Park, CA 91320. Reader 
Service number 496. 



MICRO QUIZ 



(from page 137) 
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A 
1100 




2 


1210 
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1331 


Answer: 7 


4 
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1464.1 
1610.51 
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1771.56 




7 


1948.72 




8 


2143.59 
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Millie ^ on Header Service card. 



RIBBONS 

Low Price • FREE Shipping 

SATISFACTION GUARANTE ED 

MX-80 Cartridge 



Circle 103 on Reader Service card. 



1-2 



price each in quantity of 
3-5 6-11 12-23 



24-47 



8.95 8.41 7.90 7.43 6.99 



RIBBON LOOPS 

new ribbon for your old cartridge 

top quality nylon • standard matrix ink 

price each in quantity of 



MX-707 MX-80 
MX-100 double length 
NEC Spinwriter Nylon 
Radio Shack 26-1418 



6-11 12-23 24-47 

3.34 3.08 2.83 

6.65 6.12 5.63 

2.47 2.27 2.09 

1.91 1.76 1.62 



Loops are available in blue or black ink (same price). 
You may mix any combination for quantity price breaks 
Ribbon loops include DO-IT-YOURSELF INSTRUCTIONS. 
Florida residents add 5% sales tax • Ask for Free catalog 

vsa DATA SYSTEMS Mas^a* 

(305) 788-2145 • Box 99 • Fern Park, FL 32730 



PION introduces the 

INTERSTELLAR 

DRIVE 



\ 




Introductory 
Price $1095. 

plus tax and shipping 





SEND FOR • 



SB-80/4 



BROCHURE 

Identify your model. 



A solid state 

disk emulator for your 

APPLE*, TRS80**, SI 00, 

or SS50 computer 

A FAST mass storage device. Speeds up 
any program requiring disk access. 
r No head seek time, no motor startup time, 
no moving parts. 

> Standard 256K bytes of storage expandable 
to 1 megabyte. 

> Independent regulated power supply. 

> Automatic power failure detect and battery 
backup. 

Hardware error detection and write protect. 
Only 4 bytes-ports of address I/O space used 

> Hardware optimized for block transfers 
and access. 

> Drivers, diagnostics, and utilities software 
provided. 



I^IOIM#IIMC. Tel. [617)648-1717 

74 Appleton St., Arlington, MA 02 174 

♦Trade Mark Apple **Trade Mark Tandy Corp. 



with multi-user, multi-tasking muscle and brains. 




MULTI USER 




SINGLE 
USER 



SB-80/4 A complete microsystem for the user who de- 
mands speed and storage capacity in single or multi-user 
applications. Choose our true CP/M® compatible MuLtl/ 
NET™ orTurboDOS™ operating system. 
Single Board Technology This multiprocessor board 
allows each user (up to four) a dedicated Z80A micropro- 
cessor and 64K of RAM. The master-slave architecture, re- 
siding in the same enclosure, supervises all user requests 
for storage and peripherals through four channel DMA. 
Memory and Disk Storage 320K of 200ns dynamic 
RAM combined with five (5) Z80A microprocessors pro- 
vides the hardware to independently multi-task the opera- 
tion. On board interface for Winchester type disk controller 



allows from 5 to 104 megabytes of storage for applications 
that require large database files and records. The four para- 
llel and six serial ports provide the muscle to support nu- 
merous peripherals. 

Software InfoSoft's MuLtl/NET provides the most efficient 
multi-processor operating system. Software 2000 Inc.'s 
TurboDOS offers speed and performance. 

Dealer and OEM inquiries are welcome. 
Nationwide field service through INDESERV. 



Colonial Data 




Colonial Data Services Corp. ,1 05 Sanford Street, Hamden, Conn. 06514 • (203)288-2524 • Telex: 956014 

™ MuLtl/NET is a Trademark of InfoSoft Systems, Inc. ©CP/M is a registered trademark of Digital Research, Inc. ™TurboDOS is a trademark of Software 2000 Inc. 
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(from page 1 62) 

memory commands, actual changes in 
memory data are not possible in Raid's 
primary command mode. To actually 
alter data, we use the open mode. 

One of the most powerful aids in the 
open mode is the Indirect Open. Simply 
put. Indirect Open will access the memo- 
ry location pointed to by the current 
opened location. Most effective in the in- 
struction format. Indirect Open allows 
the actual program flow to be viewed. Not 
only can you move through a program 
following the execution path, you can re- 
turn by the same route you came! A Dot 
Stack maintains the return addresses 
where indirect opens were executed. 

This feature allows for very efficient 
viewing of program flow. No backtrack- 
ing is available in this mode, but you can 
move down through the actual flow of a 
program at incredible speed. 

The ease of open mode operations can- 
not be overemphasized. These are sim- 
ple, single-key entries that let the pro- 
grammer move through the program at 
will. With its dump-forward and dump- 
backward commands, I compare this 
operation to viewing the source code on a 
micro-film reader, with the added advan- 
tage of absolute, positive positioning and 
the ability to change the code as you go. 

Flag Commands 

In the emulator mode, ten emulator 
flags control everything. These com- 
mands are entered in the primary mode. 
Flag commands are usually two-letter 
commands followed by one or more argu- 
ments. Generally, the first letter of every 
command is either S for set the flag or C 
for clear the flag. Additionally, certain 
flags can be verified when the first letter 
of the command is V and arguments 
previously named can be removed with 
the letter R. 

There are, in my opinion, a few areas 
where Raid could be polished. However, 
these are areas where individual pro- 
grammers will almost never find com- 
mon ground. We all do things a little bit 
differently. 

As far as I was able to discover, there 
are no bugs in Raid. Everything function- 
ed as the manual indicated. What follows 
are convenience features that I believe 
would make Raid more useful. 

When memory is protected, up to five 
zones can be defined. When verifying the 
protected areas each zone, one through 
five, will display the upper and lower lim- 
its of the protected RAM. Zone always 
protects Raid through the end of RAM 
(FFFF hex). This means that calls to 
CP/M that bypass the BDOS at address 05 
and jump directly to BIOS are not allowed 
when the emulator is active. I can under- 
stand why Raid might be protected, but 
the rest of the system should be left open 
to the programmer. 

Anyone effectively using this program 
will be aware of the problems of poking 
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holes in the CP/M operating system. 

The input command processor should 
scan off blanks to make input clearer for 
those who want to separate arguments 
with spaces. As it is now, blanks are con- 
sidered part of the command or argu- 
ment, returning error messages when 
blanks are embedded in a command or 
argument. 

The documentation is clear and easy to 
comprehend. Examples are included in 
all but the most basic command instruc- 
tions. Improvement could be made in the 
manual layout; I found myself flipping 
back and forth between areas that should 
be on the same or adjacent pages. 

The reference card supplied with the 
user's manual provides a guide to the 
most used features of Raid. I use the card 
whenever I use Raid, although I do not 
refer as often as I become more familiar 
with it. A few of the program's com- 
mands do not appear on the Quick Refer- 
ence Card. 

The price of Raid might put it out of the 
range of many serious programmers. 
However, I have seen tools costing as 
much or more than Raid that didn't do 
nearly the job that it does. I consider Raid 
a bargain and recommend it to all serious 
assembly-language programmers. 
[Southern Computer Systems, PO Box 
3373A, Birmingham, AL 35255. $250; 
$395 with Floating-Point Option.) 

Gene Head 
Corvallis, OR 

DLMS 

This software will 
Make IBM material 
Out of you 

Owning an IBM Personal Computer 
carries with it certain responsibilities. Af- 
ter all, when you purchase an IBM PC 
you're not only buying a computer, but a 
machine that carries with it the entire 
history of electronic data processing. 

I must admit, I do not live up to such 
obligations easily. Sitting in front of my 
keyboard, looking at that famous IBM 
logo, I often feel like something of a faker. 
I'm just not the IBM type. An IBM user 
should be neat, polite and, above all, 
highly organized. Unfortunately, I'm 
none of these — especially organized. 

Fortunately, there are software manu- 
facturers out there who recognize this 
problem; there are concerned companies 
that realize it takes more than just the ap- 
propriate amount of cash to turn an ordi- 
nary computerist into IBM material. Soft- 
ware Architects Incorporated is such a 
company. Their Diskette Library Man- 
agement System is the sort of program 
that can take the most unorganized IBM 
PC user and turn him into the pride of Ar- 
monk. New York (IBM's HQ). 

DLMS to the Rescue 

DLMS is a program for your programs; 



it's a tool used to organize your collection 
of disks. Such software has long been 
available for other popular micros, but 
this is one of the first geared to the IBM 
PC user. Fortunately, in every respect, 
DLMS is a winner. 

DLMS runs on any dual-disk-equipped 
IBM PC with a minimum of 64K RAM. I 
found the package simple to use. In a nut- 
shell, the system consists of a series of 
interactive programs that enables the op- 
erator to add, maintain, delete, inquire, 
organize and (with a printer) provide 
hard copy information about every disk, 
disk file and file extension in the user's li- 
brary. Specifically, DLMS will store the 
following information. 

• Disk number 

• File name 

• Record length 

• Initials of each file's creator 

• Creation date 

• Date to be deleted 

• System associated with the file 

• Operator's comments 

Using DLMS 

Depending on the size of your disk li- 
brary, entering the required data into 
DLMS can take anywhere from a couple 
of minutes to a couple of days. For the av- 
erage 30-words-per-minute typist, a col- 
lection of about 200 disks will take about 
eight hours to place into the system. For- 
tunately, once a library has been entered, 
updates can be added very quickly and 
the program's editor feature will immedi- 
ately alert you to correct any incorrect 
data entries as you proceed. 

One of the advantages DLMS holds 
over listing disks and files in a notebook, 
is its ability to recall information in a vari- 
ety of ways. For instance, say you're look- 
ing for a particular word processing pro- 
gram, but can't remember which disk it's 
stored on. With DLMS, all you have to do 
is type the program's name, wait about a 
minute while the system searches for a 
match, then view the program informa- 
tion on your display. DLMS also allows 
the user to scan through files in sequen- 
tial order (just in case you've managed to 
forget the file name or wish to show your 
complete collection to a guest). 

My favorite DLMS application is one 
that's not played-up in the documenta- 
tion, but can be very handy in any case: 
the system's ability to help the user cram 
the most data on each disk. By printing- 
out a list of the files and file extensions 
stored on each disk, along with their 
lengths and total length, it becomes easy 
to juggle around the various files to ob- 
tain the greatest amount of storage on 
each disk. If one has a fairly large pro- 
gram collection, it should be possible to 
recoup a DLMS outlay just on the money 
saved by not buying new disks. 

Documentation 

A program that organizes software 
should have we\\ organized documenta- 
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KILOBAUD KLASSROOM 

by George Young and Peter Stark 

Makes learning electronics fun and easy. First published as a series in Kilobaud Microcomputing, the 
book combines the learning of essential theory with practical, hands-on experience. The course begins 
with basic electronic projects and culminates in the construction of your own programmable 
microcomputer. The direct instructional methods of authors Young & Stark make KILOBAUD 
KLASSROOM a simple way for you to acquire a solid background in digital electronics. 

BK7386 (419 pages) $14.95 
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I-eam Digital 
Electronics While 
Building Your Own 
Computer! 
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THE SELECTRIC INTERFACE by George Young 

You need the quality print that a daisy wheel printer provides but the thought of buving one make's 
your wallet wilt. The SELECTRIC™ INTERFACE, a step-by-step guide to interfacing an IBM 
Seleetrie I/O Writer to your microcomputer, will give you that quality at a fraction of the price. 
George Young, co-author of Kilobaud Microcomputing magazines popular "Kilobaud K lass room" 
series, offers a low-cost alternative to buying a daisy wheel printer. The SELECTRIC INTERFAC JE 
includes: step-b\ -step instructions, tips on purchasing a used Seleetrie, information on various Seleetrie 
models, including the 2740, 2980. and Dura 1041, driver software for Z80, 8080. and 6502 chips, tips 
on interfacing techniques. With The SELECTRIC INTERFACE and some background in electronics, 
you ean have a high-quality, low-cost, letter-quality printer. Petals not included. 

BK7388 (125 pages) $12.97 
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TEXTEDIT 

A Complete Word Processing System in Kit Form 

by Irwin Rappaport 

TEXTEDIT is an inexpensive word processor that can be adapted to suit your differing needs — from 
form letters to lengthy texts. Written in TRS-80 Disk BASIC, the system consists of several modules, 
permitting the loading and use of only those portions needed. A disk is also available which provides 
the direct loading of the modules, however, the book is required for documentation. For Model I and 
III with TRSDOS CONVERT. , one disk drive (2 disk drives or copy utility needed to transfer to system 
disk). Runs under TRSDOS 2.2/2.3. May not function under other systems. 

BK7387 (book, 90 pages) $9.97 

DS7387 (disk) $19.97 

Disk is manufactured by Instant Software, a division of Wayne Green Inc. 
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ANNOTATED BASIC 

A New Technique for Neophytes 
Put your BASIC knowledge to work for you with this 2-volume set of TRS-80 Level II BASIC pro- 
grams. Gain a better understanding of the elements and techniques involved in programming. AN- 
NOTATED BASIC'S uniquely designed format breaks each program down for you to include: initial 
documentation and instruction, definitions of New BASIC Concepts, flowchart, annotations of sec- 
tions, showing how each part fits into the whole, and explaining why certain BASIC commands arc 
chosen over similar ones. 

Using the programs as they are or modifying them to sharpen your programming skills, ANNOTAT- 
ED BASIC is a helpful tool for any BASIC programmer. 

BK7384(Vol. 1,152 pages) $10.95 

BK7385 (Vol. 2, 136 pages) $10.95 



COMPUTER CARNIVAL by Richard Ramella 

Your child can become a crackerjack computerist with the sixty TRS-80 Level II pro- 
grams in COMPUTER CARNIVAL. This large-type, spiral bound book for beginners 
is a veritable funhouse of games, graphics, quizzes and puzzles. Written by 80 Micro 
columnist Richard Ramella, the programs are challenging enough to ensure contin- 
ued learning, yet short enough to provide your child with the immediate delight and 
reward of mastering basic computing skills. And for even greater enjoyment, get the 
CARNIVAL COMPANION, a 30-minute cassette containing all the programs in the 
book. Eliminates tiresome typing and lets your child spend more time enjoying the 
programs. 

BK7389 Book (218 pages) $16.97 

CC7389 Book & Cassette "Carnival Companion" $24.97 




Wi 

ill.' 1 




FOR TOLL-FREE ORDERING CALL 1-800-258-5473 
WAYNE GREEN ROOKS* PETERBOROUGH NH 03458 

Itemize your order on a separate piece of paper and mail to Wayne Green Books, Att: Sales, Peterborough, NH 03458. Be sure to include check or detailed 
credit card information. (Visa, MC or AMEX accepted.) NoC.O.D. orders accepted. All orders add $1.50 for the first book, postage and handling; $1.00 each 
additional book; $10.00 per book foreign air mail. Please allow 4-6 weeks after publication for delivery. Questions regarding your order? Please write to 
Customer Service at the above address. • 
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tion. In this respect, the DLMS documen- 
tation doesn't disappoint. Packaged in an 
attractive vinyl binder, the 45-page in- 
struction package is clearly written and 
takes a straightforward, nontechnical ap- 
proach to the system's operation. Nu- 
merous illustrations picturing the dis- 
play in different program settings are 
sprinkled throughout and practical ad- 
vice can be found on every page. After 
ploughing my way through dozens of 
documentation booklets that not only fail 
to inform but actually end up misleading 
the reader, the DLMS package struck me 
like a cool breeze on a hot day. 

Conclusion 

If used diligently, DLMS can be very 
helpful in organizing even the sloppiest 
computerist's disk collection. After using 
my copy for about two weeks, I noticed a 
remarkable change taking place in my 
system. Files that once took me up to an 
hour to find can now be accessed within a 
matter of minutes. Outdated programs 
have been deleted and treasured instruc- 
tion sets now have documented back- 
ups. But the most significant improve- 
ment may actually be the most readily 
apparent. Since all of my programs are 
now arranged in a coherent order, I no 
longer have a problem with floppies fly- 
ing about my desk — or falling on the floor. 

I may not be there yet, but I think I'm 
rapidly becoming IBM material. (Soft- 
ware Architects Incorporated, 27B Grif- 
fith Lane, Ridgefield, CT 06877. $100.) 

John Edwards 

Glendale, NY 

Nevada PILOT 

This language, for CP/M 
Systems, makes writing 
Educational programs easier 

"If we had a home computer, Junior 
could use it for his school work. I'm sure 
it would improve his grades." 

OK, so you conned your wife into let- 
ting you buy that new computer. Now 
you have to make good on your rationali- 
zation, but where's all that professional 
educational software you need? Unfortu- 
nately, there are very few learning pro- 
grams available. 

Those that you did buy only served 
to whet your child's appetite. So, you 
tried writing your own programs in Ba- 
sic but soon you found you weren't 
up to this task. Basic simply takes too 
long. Don't feel bad. Even experienced 
programmers have trouble developing 
teaching programs. 

Basic doesn't readily adapt itself to 
user-friendly screen displays and interac- 
tions. To make things worse, you will 
have to write a lot of little programs to 
reach your goal. Sound hopeless? 

Fortunately, there is a solution — PI- 
LOT (Programmed Inquiry, Learning Or 
Teaching). This language was specif- 
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ically created to make writing learn- 
ing programs easy for nonprogrammers. 
However, why shouldn't the rest of us 
use it? Everything that PILOT does, Ba- 
sic can do — but with more effort for you, 
the programmer. 

Basic is an all-purpose language. On 
the other hand, PILOT is specialized. 
There are many things that it cannot do. 
You'll never write an accounting pro- 
gram with it since it uses only integer 
arithmetic. You'll never write an inven- 
tory program since file handling is rudi- 
mentary. You can, however, write a lot of 
quick, specific interactive programs. 

I have been using an early cassette- 
based PILOT; however, I have graduated 
to a CP/M disk-operating system, so in or- 
der to use PILOT, I had to leave the sys- 
tem, enter the program on cassette re- 
corder and later save my program on 
tape. Anytime I wanted to run a program, 
I had to repeat this process. 

My six-year old son, who can run my 
disk drives, couldn't do all that was nec- 
essary with a cassette recorder. If my pro- 
grams were to help him, I needed a new 
system. 



PILOT was 

specifically created to 

make writing learning 

programs easy for 

nonprogrammers 



Fortunately, Ellis Computing came to 
my rescue. They market an updated, 
disk-based version called Nevada PILOT. 
In fact, J. Starkweather, creator of 
PILOT, rewrote the program. It requires a 
CP/M system with 32K of memory and a 
single disk drive. It seems to be avail- 
able on every disk format supported 
by CP/M. I immediately ordered the 
Micropolis version. 

Ellis Computing advertises that its 
version meets all ANSI standards for 
PILOT. That's like saying a Mercedes 
meets all standards for being a car. Cer- 
tainly, standard PILOT commands like 
type, accept, match, compute and jump 
are there — so are an amazing number of 
screen controls. 

You can manipulate your cursor, use 
inverse video and stop your display until 
you are ready to move to the next step. 

Two weeks after I ordered it, my 
Micropolis disk arrived. My distribution 
disk contained an unconfigured version 
of PILOT, three test programs and eight 
demonstration programs. Also included 
were a 146-page programmer's reference 
manual in a binder, the usual licensing 
agreement, a form for user problems and 
a self-addressed return envelope. The en- 
tire kit exuded professionalism. 



The documentation for PILOT is excep- 
tional. This means that it has been re- 
peatedly edited and corrected. Naturally, 
there are many pages about newer com- 
mands. Each command is explained in 
about a page of definitions, examples and 
exceptions. Although the manual is not 
promoted as a textbook of PILOT, it is. 
Five pages are devoted solely to the editor 
function. 

There are three PILOT programs at 
the end. These aren't just five or ten 
lines long; they take 23-pages of source 
code, all of which are included. All 
resources of PILOT— commands, disk file 
handling and even error messages — are 
demonstrated. By running these exam- 
ples and analyzing them, you should 
have no trouble writing your own exten- 
sive programs within hours. You'll even 
become skilled at stealing some of the 
subroutines! 

I approached configuring my terminal 
with trepidation. I have a five-year old 
SOL-20 and I had just finished wast- 
ing several evenings unsuccessfully try- 
ing to configure Lifeboat Associates 
T/MAKER. Last thing I needed was an- 
other fiasco. 

To my surprise, the program PILOT4. 
COM executed immediately and led me 
by the hand through a configuration pro- 
cess. Amazingly, buried in 15 standard 
terminals was SOL. There was even a 
subroutine for an IMSAI! 

Even if your terminal isn't listed, ini- 
tialization merely means entering the 
number of lines on your display, the 
number of characters per line and the 
starting address for a memory-mapped 
display. 

The thing that struck me when I start- 
ed experimenting with PILOT was that 
all my keyboard keys worked as they 
should. Delete actually deleted a charac- 
ter and moved back to let you type a new 
letter over the deleted one. There was no 
nonsense of echoing deleted characters! 
Repeat did just that, the four arrow keys 
actually moved the cursor and the home- 
cursor key worked. Only a user of CP/M 
can appreciate these features. 

Since PILOT is meant as an aid to 
teachers, it has to interact with students. 
Unfortunately, most pupils are not pro- 
grammers and don't give simple yes or 
no answers. Too often their replies are, 
yep, yeh, nope, naw or worse. PILOT'S 
match and inmax commands minimize 
such problems. 

The match command automatically 
parses input, searching for any correct 
answer. A well thought-out Basic pro- 
gram will do this too, but an unsophisti- 
cated user doesn't have the time or the 
experience to write such a subroutine. 

A major feature which prompted me to 
buy this program was that it is disk ori- 
ented. To me, this meant that I could 
save and load programs on disk faster 
than I could on cassette tape. This was all 
I wanted. Boy, did I get that and more! 

Your programs can access disk files 



like any program written in an extended 
disk Basic. This allows teachers to leave 
their students to progress at individual 
rates, but still keeps a file on each student 
with a record of errors and successes. 
Once again, the manual gives specific ex- 
amples of this. 

The editor in this package is superb. 
It's screen-oriented; this means that 
what you see on screen is what you get. 
If, as you are writing, you notice an error 
seven lines back, merely move the cursor 
back there and correct your mistake. 

There's no nonsense of setting the cur- 
sor, counting characters and giving elab- 
orate control codes. If your keyboard has 
vertical and horizontal arrows, use them 
for cursor movement. Many editors just 
ignore these useful keys. If you have not 
already replaced the editor that comes 
with CP/M, PILOT'S editor will fill the bill. 

There are, unfortunately, a few bad 
points about the editor. First, there's no 
command to move the cursor to the end 
of a file or to continuously scroll through 
it. The closest command is 
control-R. This will scroll down a half 
screen at a time. 

Second, control codes for text editing 
are somewhat irrational. Why use con- 
trol-G instead of control-D to delete a 
character? Why use control-T instead of 
control-I to insert one? Finally, after you 
press control-F to exit editor function, 
nothing happens on screen for a full five 
seconds. This may not seem like much, 
but five seconds wondering whether or 
not you did the right thing seems like an 
eternity. 

Nevada PILOT has seven error mes- 
sages. Each is a complete statement, not 
a two-letter or four-digit code. You don't 
have to refer to your manual to figure out 
where your program went wrong. How- 
ever, for those of us unable to see the ob- 
vious, there is an error-code summary 
that contains suggestions to where we 
went wrong and how to correct it. This is 
yet another easy-to-use feature of the 
program. 

A novel feature of PILOT is its ability to 
control a video cassette recorder (VCR). I 
don't own one of these gadgets, so I don't 
know from experience how well this 
function works. Specific instructions are 
given for constructing a custom connect- 
ing cord. All pin connectors are defined 
for Sony's model SLO-320, SLO-323 and 
VP-2011 VCR's. I don't believe you will 
have problems connecting any other 
brand. Computer control of a VCR in con- 
nection with an educational program is 
an exciting new concept. 

Summary 

Ellis Computing's version of John 
Starkweather's PILOT, is well-thought 
out, well-documented and well-support- 
ed. Just as word processing programs 
have taken personal computers beyond 
games, PILOT will add new dimensions 
to your home computer. (Ellis Com- 



puting—Software Technology, 600-4 1st 
Ave., San Francisco, CA 94121. $149.) 

Bruce R. Evans 
Pickering, Ontario 

Sports Management 
Series 

If you're into sports 
Management, these 
Programs are for you 

If you are interested in sports manage- 
ment (i.e., recreational facilities reserva- 
tions, league scheduling, registrations or 
standings, swimming or tennis meet 
management), you will no doubt be inter- 
ested in these programs for the Apple II 
computer. 

Market Computing has programs spe- 
cifically tailored for use as management 
tools and organizers for each of these 
applications. These programs are spe- 
cial because of the consistency main- 
tained in all areas of the product: docu- 
mentation, operation and computer 
hardware requirements. 

The manuals provided with each pro- 
gram are of consistently high quality. A 
window in the front cover shows the 
name of the program on the title page. A 
table of contents is followed by an intro- 
duction that functionally diagrams the 
individual program. Chapter 1, Getting 
Started, provides a three-step procedure 
common to the entire family: write pro- 
tect the master disk, make working cop- 
ies of it, then boot from a working copy. 

The central body of each manual de- 
scribes in detail the operations that can 
be performed by each item in these 
menu-driven programs. An interesting 
feature is that an example of each screen 
is provided to aid in the description and 
to help describe operations at hand. 

The last chapters in the manuals in- 
clude step-by-step procedures to be used 
for copying the master disks, an occa- 
sional appendix or options listing and a 
few blank pages for you to make notes. 

The manuals are clear and concisely 
written. Computer words like database 



manager do not appear (all of these pro- 
grams fall under this category). I would 
rate these manuals as good to excellent, 
especially considering that computer 
jockies can use them without choking: 
first-time users, if they take the time to 
read them, have a very good chance of 
bringing up the system without a hitch. 

Operation and program design has 
been carefully engineered for consisten- 
cy throughout. All programs are totally 
self prompting, and the manuals will nor- 
mally not be required. The screen driven 
menus are explicit and effective. 

Data entry is also carefully handled. 
When an input is required, a series of 
dashes (representing the maximum in- 
put length) is typed over as the entry is 
made. Numbers, such as dollars and 
cents, are entered calculator style. That 
is, the first numbers entered are moved 
to the left as more are entered. Unless 
entered, the decimal point is assumed at 
the right of the last number typed, and 
the system automatically assumes zero 
cents unless told otherwise. 

Hardware requirements for these pro- 
grams are an Apple II, 48K of memory, 
two disk drives in slot 6 and an 
80-column printer in slot 1 . (The printer 
is really optional for data entry and 
editing, but all programs have the ability 
to print summaries, labels, etc., so it 
becomes a necessity.) 

The following briefly summarizes my 
impressions of each of the programs. As 
you will see, each program was designed 
to perform a specific function. I did a ran- 
dom spot check and was amazed to find 
that generally 600 to over 900 lines of 
Basic code were used in each program. 

Leagues 

Three programs are available for use 
with various leagues. League Registra- 
tion allows up to 1 100 individual players 
to be registered. League Scheduling 
automates the printing and maintenance 
of schedules for round-robin league play. 
(Team schedules, league schedules and 
mailing labels are all automatically 
available.) League Standings keeps track 
of team standings. All the usual score 
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HARDWARE 

• plug-in replacement for the H89/Z89 CPU board; 
no modifications required 

• dual CPUs: Z80 and 8086 

• 128K RAM standard; sockets for 256K, memory 
expansion bus for up to 1 megabyte RAM 

• 5 I/O slots 

• faster program execution: 2/4 MHz for Z80, 8MHz 
for 8086 

• fully compatible with all Heath/Zenith peripherals 



A Z80/8086 UPGRADE 
FOR THE H89/Z89 

SOFTWARE 

• runs all Heath/Zenith software without 
modification 

• compatible with Zenith Z 100 and IBM PC 

• choice of MSDOS or CP/M-86 for the 8086 

• supplied with diagnostic software package 

• "ghost disk" feature: copies an entire disk in 
RAM for instant disk access 

• supports multi-user and multi-task 
operating systems 




Technical Micro Systems Inc. (3 i 3) 9940784 

P.O. Box 7227, Dept. H • 336 Cloverdale • Ann Arbor, Michigan 48107 



Microcomputing, January 1983 159 



records are kept, including points given 
up, game standings and report genera- 
tion; coach mailing labels are also 
available. 

League Registration 

The registration program is the master 
database manager for the league pro- 
grams. It allows the entry of all par- 
ticipants of a league into particular 
teams. It can generate reports consisting 
of team rosters, the league roster, age of 
players, fee reports, resident report 
(analysis by number of players in various 
categories, i.e., male-females, resident- 
nonresident) and labels for players' mail- 
ing lists. 

All data entry is performed by this pro- 
gram with complete editing facilities for 
adding, deleting or changing player in- 
formation. The date and time of a report 
can also be added to the report heading, 
allowing you to make sure the reports in 
use are current. 

The manual for League Registration is 
detailed and contains many examples 
(generally one for each operation) and 
will get the computerization of your 
league started on the right foot. 

League Scheduling 

Probably one of the more difficult 
aspects involving league play is schedul- 
ing. When and where does each team 
play? Have all had an equal number of 
games at home and away? When all that 
is settled, schedules have to be typed and 
mailed to each player. 

League Scheduling can automate the 
entire operation. You give it the number 
of teams, dates or days of the week the 
league plays and the number of time per- 
iods used each day. It equally distributes 
home and visitor games, prints league 
schedules, team schedules and prepares 
mailing labels for everyone. As a matter 
of convenience, all reports can be dis- 
played on the screen before printing. 
This allows manual changes if required. 

League Standings 

Once your teams have been registered 
and scheduled, the results of their play 
must be recorded and standings gener- 
ated. This program allows you to enter 
game results, edit team standings and 
generate several reports based on these 
statistics. (The editing of standings al- 
lows you to correct errors in team scores 
already entered.) 

Reports consist of team rosters, team 
standings and mailing labels for the 
coaches of each team. Reports can be 
generated any time and need not be done 
at the time of an update. 

The league programs, on a whole, ap- 
pear to be complete. The only possible 
exception I could think of was that no in- 
dividual or team handicapping or scoring 
is possible, an issue that could adversely 
affect some sports. Individual scoring in 
bowling teams, for example, is often im- 
portant. 

160 Microcomputing, January 1983 



Accounting for membership fees and 
insurance, a flexible scheduling mecha- 
nism, and a common database indicate 
that these programs are well designed. 
The manuals are certainly complete as 
far as program operation is concerned. 
You should not have any problems using 
them if you have gotten to the point 
where you can reliably turn on your Ap- 
ple. 

Reservations 

Two reservation programs are avail- 
able from Market Computing: Short- 
Term Reservations and Long-Term Res- 
ervations. With the short-term program 
you can store information on up to 16 
facilities for periods up to two weeks; as 
many as 12 separate time periods for 
each day can be used on each facility. 
The long-term reservation allows up to 
50 facilities to be reserved for up to 900 
days. In each case, the limitations are 
based on disk space; additional disks 
may be used as required. 



These programs 

. . . (contain) a good 

deal of sophisticated 

design and they 
reek of quality 



The controlling programs function 
nearly identically for each of these pro- 
grams; the programs are self prompting 
and need little operator attention except 
to enter data and answer questions from 
the menu or other parts of the program. 
Provisions for easily adding, changing 
and deleting reservations are all menu 
based and are easily done by people with 
no computer background. 

As with the league programs, these ap- 
pear to be high-quality, complete pro- 
grams. Reports on organizations reserv- 
ing the facilities as well as reservation 
and fee reports are available at literally 
the touch of a button. 

The remaining two programs are Swim 
Meet and Tennis Draw. Both of these are 
specifically intended to be used in those 
sporting events, but still retain all the 
simple operating features and proce- 
dures described in the other Market Com- 
puting programs. 

Tennis Draw and Swim Meet 

Tennis draw automates player regis- 
tration (eight to 64 players or teams) and 
automatically makes a drawsheet for 
single-elimination, random-draw tourna- 
ments. Up to 2 1 events can be scheduled. 

Swim Meet is meant to be used in com- 
petitive swim meets. Swimmer registra- 
tion, heat listing, event listing and final 
results are automatically handled, again 
with no computer sophistication on the 
part of user required. 



Personal Opinions 

These programs exhibit an apparent 
excellent attention to detail, but rather 
than say that they are the answer the 
world has been waiting for, I have to qual- 
ify my enthusiasm. I am not a tennis 
tournament director or a swimming 
coach, and I don't participate in league 
bowling or reserve facilities for campers 
or sportsmen. More importantly, I could 
not take the time to simulate any of these 
proceedings. That comes under the 
category of software testing. 

What I can tell you about these pro- 
grams is that there is a good deal of so- 
phisticated design in them and that they 
reek of quality. Market Computing pub- 
lishes names and phone numbers for 
those who need assistance— right up 
front in two places— on the first and sec- 
ond pages. 

The manuals are almost squeaky 
clean. They have been written in a 
thorough and professional manner. In- 
deed, that is probably my only complaint 
about them. The writers have managed 
to remove all jargon and technical terms 
not absolutely necessary, and have cre- 
ated an excellent manual that is easily 
understood, but still a little remote from 
the user. Not quite friendly, and just 
slightly reserved— a concept that is hard 
to explain. I think that if you or any of 
your friends have a need for specialized 
programs of this variety, you should cer- 
tainly consider these. 

My only cautions to those who want to 
consider automating your league activi- 
ties are 1) Computers generally do not 
save time or money. They do increase 
productivity and (in many cases) accura- 
cy. 2) Initial data entry, that is, getting all 
the names and teams recorded into the 
computer, will be a very big pain in the 
side— or elsewhere— and must be done 
with absolute accuracy if your computer- 
ization is not to be a nightmare, and final- 
ly 3) Using computers allows you to make 
very big mistakes. You can throw away a 
great deal of effort with a keystroke or two. 

One last word about these programs. 
These are database managers and, as 
such, once installed and operated for a 
short period of time will become a way of 
life and thinking to those that use them. 
It would be appropriate to carefully con- 
sider the consequences of total loss of 
either the Apple's operability or a power 
glitch that destroys your data disks: 
emergency backup procedures should be 
planned out well in advance, because 
sometime, somewhere, when you least 
expect it... smile... your system's got you! 
(Market Computing, 201 1 5th Ave. S. W., 
Puyallup, WA 98371. League Registra- 
tion, $150; League Standings, League 
Scheduling, Short-term Reservations 
and Long-term Reservations, $100 
each; Tennis Draw, $60; and Swim 
Meet, $125.) 

Jim Hansen 
New Boston, NH 



COSMIC PATROL 
H fast, real time 

-►pace adventure at 

its host, with sound 

iikI graphics. 









s\^ 



Reversl 



««»«•»«" 



n 



MASTER REVERSI 

A tournament-winning 
"Othello" game to 
challenge and teach 
you no matter what 

your level of 
expertise. Do/ens of 

features to allow In- 
depth analysis of 
moves and games. 






***** 



Per»j; 



r/T >'Oo/ 



GEOGRAPHY 
EXPLORER: USA 
Have the brightest 
Kids on the hloek 

with this tutorial 
cross-country 

adventure. Leain the 
vital facts about each 

state's capital, 
largest city, 

population, the 
state's flowei. hud, 
tiee, son*; and motto. 



*FP 



JTCHEN SINK 
t's the Cloud people 
eisus the Spanows 
tfith a highly unusual 

Mirrage of artillery. 

'(.tn carefum/, sfjeac/y 
(Mir nerves and enter 

nto the fieri «' 

<>f if lie t with 
onfidence. 






»^ 



hs*nt< 



^^VHjr t > 



SUPER TERMINAL 
A telecommunications 

terminal foi youi 
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Instant Software 



( ) Check here for FREE catalog 

U0071 RD Geography Explorer: USA, 32K, Mod I & III, disk 
U0086R Geography Explorer: USA, 16K, Mod I & Mod III, tape 
U0276RD Geography Explorer: Mid East, 32K, Mod I & III disk 
U0121 RD Geography Explorer: Europe, 32K, Mod I & Mod III disk 
U0259R Geography Explorer: Europe, 16K, Mod I & Mod III tape 
G0223R Cosmic Patrol 16K, Mod I & III, tape 
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$49.95 
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$49.95 
$49.95 
$29.95 
$19.95 
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HA017 



U0224RD Cosmic Patrol 16K, Mod I & III, disk 
[ I0378RD Master Reversi 16K, Mod I only, disk 
I 10417R Master Reversi 16K, Mod I & Mod III, tape 
U0386RD Kitchen Sink 32K, Mod I & III, disk 
U5700RD SUPER»TERMINAL 32K, Mod I & \\\, disk 

Instant Software Inc. 

Elm St., Peterborough N.H. 03458 

VISAD MCD AED 

Card# 



$24.95 
$24.95 
$17.95 
$19.95 
$95.00 



Shipping & Handling $2.50 

C.O.D. orders add $1.50 

TOTAL 
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Raid-CP/M Debug Tool 
Hope for the Sloppy Computerist 
Making the Grade with PILOT 
Computerize Your Team Activities 



Raid 

A CP/M debug 
Program for assembly 
Language programmers 

Sophisticated assembly-language de- 
velopment tools have made the job of as- 
sembly-language programming enjoy- 
able and rewarding. Raid is such a tool. 

Raid is a comprehensive debug pro- 
gram with a floating-point option de- 
signed to run with the CP/M operating 
system. Raid is complex, but easily 
learned and just as easily used. 

First, the floating-point option is ac- 
tually two development tools. You'll ap- 
preciate it if you work with real numbers 
that require more than integer precision. 
Raid will both respond to display floating- 
point numbers and provide the source 
file of a complete floating-point system. 
With this source file, precision arithmetic 
is simply a matter of loading memory lo- 
cations with floating-point values and 
calling the appropriate subroutine. 

The most powerful design feature of 
Raid is its ability to run as either a real- 
time monitor and debugger or an emula- 
tor. In the emulator mode you can avoid 
crashing because the system CPU never 
actually executes the instructions of the 
program under test. Rather, Raid will 
fetch the proper instruction and simulate 
execution of the instruction. Thus you 
have the advantage of knowing what is 
about to happen before it actually does. 

You can set program limits on both the 
program counter and the stack pointer 
while in the emulator mode. Whenever 
either of these registers is about to have a 
value in it that is outside the range you 
previously set, the program initiates its 
own break and halts execution. 

You can turn the emulator on and off 
on command and define real-time sub- 
routines that allow the emulator to con- 
trol the uncertain portions of the pro- 
gram: the subroutines also allow the 
system CPU to execute code known to be 
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functional, such as system calls and 
previously debugged sections of code. As 
subroutines are debugged, they can be 
added to the list of real-time subroutines. 
This process can continue until all units 
of a program are bug-free. 

Getting Started 

Before Raid is run, to debug the target 
or test program, a special program called 
SMBMAK is run to create a symbol file 
used by Raid. SMBMAK uses the .PRN or 
.SYM file generated during assembly to 
create a symbol file usable by Raid. This 
file, called filename .SMB. is not an ASCII 
file and cannot be listed. It is strictly used 
by Raid to let you interact with Raid, us- 
ing the same symbols and labels used in 
the source program. 

Commands are one or two letters, fol- 
lowed by a semicolon if the command re- 
quires one or more arguments. Argu- 
ments are likewise separated by a semi- 
colon. Arguments can be a symbolic, 
numeric or evaluated expression. For ex- 
ample, one method of beginning execu- 
tion through Raid is the go command (G). 
This command requires exactly one ar- 
gument, the address where execution is 
to begin. The three valid argument ex- 
pressions are: 



G:100(C/R) 
G:START (C/R) 
G:START + 3 (C/R) 



Numeric 

Symbolic 

Evaluated Expression 



When typing commands, you use the 
CP/M console command processor to 
allow normal CP/M command editing, 
including control-U, control-R and con- 
trol-X. 

After Raid signs on, it prompts with the 
exclamation mark. Immediate error mes- 
sages indicate why a wrong command 
was rejected. The first command is usu- 
ally to load the target program to be de- 
bugged, and is followed by a command to 
load the symbol file of the target program 
into the symbol table area. 

!GF:TESTFILE.COM (C/R) 
!GF:TESTFILE.SMB (C/R) 



Raid will load any file type (except 
.SMB files) into the CP/M TPA at address 
100 hex, unless a load offset value is de- 
fined. Dot SMB files are always loaded in- 
to the symbol table area. With both files 
loaded you can begin debugging. 

Raid provides you with track and sec- 
tor disk I/O. Simple commands can speci- 
fy the number of tracks and sectors in the 
system mass storage, so compatibility 
need not be a problem. Data port I/O that 
completes the link to the outside world is 
also available. 

All the standard features are available 
in Raid. Memory and registers can be 
filled and examined. Break points can be 
set and execution initiated in a single- 
step or run mode. After any break the 
program can proceed in the run or single- 
step mode. Since the proceed-single-step 
command is likely to be the most-used 
command, Raid assigns this three- key- 
stroke command to the escape key. The 
value of this function cannot be exagger- 
ated. It typifies how easy to use Raid is: 
it's like having a five-speed, syncro-mesh 
transmission. You seldom feel bogged 
down by a lack of efficient commands or 
overwhelmed by multiple keystrokes. 

Beyond these elementary functions are 
some of the more sophisticated features 
that set Raid apart from other debugging 
tools. Before describing some of the more 
elaborate features, a word about the stack. 

Raid has an internal stack that has 100 
bytes for 50 return addresses or pushes. 
However, you can define your own stack 
area when you need to maintain the 
stack within the program boundaries or if 
the Raid stack is too small. The emulator 
will still monitor a defined external stack 
just as it will monitor the Raid internal 
stack. I've found it convenient to use the 
internal stack provided by Raid and 
avoid defining program stack space until 
after the program is debugged. 

Open Mode Commands 

Except for the move memory and fill 

(continued on p. 156) 




Save more money (and data) with our hard disk drive 

Introducing the new, low-priced Winchester hard disk drive 
from A.M. Electronics. Designed to put the power of hard 
disk data storage within reach of more system owners than 
ever before. 

More megabytes per buck 

Our drive features an unformatted data capacity of 6.7 
megabytes, with an average access time of 75 milliseconds. 
Up to four drives can be daisy-chain connected for even 
greater capacity. 

Ready to run with TRS-80 

Each drive comes complete with controller board, ST-506 
interface, and a DOS Plus 4.0i for complete plug compati- 
bility with your TRS-80 system. 

Quality you can count on 

Manufactured from the finest components, the A.M. 
Electronics hard disk drive has an expected life rating of 
five years when used 50% of the time. 

Power consumption is unusually low: typically one amp 
less than other Winchester systems. 



The disk and read/write heads are fully enclosed in a 
module using an integral air recirculation system with an 
absolute filter. You can depend on stable operation and high 
reliability in any office environment. 

Think of the possibilities 

Word processing, large mailing lists, database management, 
financial planning and forecasting . . . demanding applica- 
tions like these and many more are now possible — and 
affordable — with the new A.M. Electronics hard disk drive. 

For more information, or to find the location of your 
nearest dealer, please contact: A.M. Electronics, Inc., 3446 
Washtenaw Ave., Ann Arbor, Ml 48104, 313/973-2075, 
Telex: 220821 HPC. In Europe, contact A.M. Electronics, 
Ltd., 10 Barley Mow, Barley Mow Passage, Chiswick, 
London W4 4PH, England, Tel. (01)994-6477, Telex: 
8811418. 
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Circle 55 on Reader Service card. 



ONE GREAT LINE. ONE GREAT WARRANTY 

Finally, there's one full family of printers that covers every business or word processing application — 

all fromC. Itoh, a company known for packing more product into less price; and all distributed 

exclusively by Leading Edge, a company known for searching out and providing that very thing. 

Which means that one call to one source can get you any printer, any time you need it, for any purpose. 

All backed by a full years' warranty from Leading Edge. (Try that on any other line of printers.) 



THE PRO'S. 

The Prowriters: business printers— and more. The "more" is a dot-matrix process with more dots. It gives you der 
correspondence quality copy (as opposed to business quality copy, which looks like a bad job of spray-painting). 
Prowriter : 120 cps. 80 columns dot matrix compressable to 136. 10" carriage. Parallel or serial interface. 
Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode. 

Parallel or serial interface. 




PROWRITER 



THE STAR. 

The Starwriter F-10. In short (or more precisely, in a sleek 6" high, 30-pound unit), it gives you more 
of just about everything— except bulk and noise— than any other printer in its price range. Its a 40 cps letter-qualit 

daisy-wheel with a bunch of built-in functions to simplify and speed up word processing. 

It plugs into almost any micro on the market, serial or parallel. 
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THE MASTER. 

The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps, the Master does it faster. 
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Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021. 
Call: toll-free 1-800-343-6833; or in Massachusetts call collect 16171 828-8150. Telex 951-624. 
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